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FOREWORD 

ORVILLE   L.   FREEMAN 

Secretary of Agriculture 

GOOD SEEDS ARE both a symbol and a foundation of the good Ufe our 
people have gained. A baisic factor in our realization of mankind's 
most sought goal, agricultural abundance, good seeds can be a means 
of our bringing about an Age of Plenty and an Age of Peace and Free- 
dom. We can use our good seeds to help end hunger and fear for the 
less fortunate half of the human family. So used, our seeds can be more 
meaningful to a hungry world than can the rocket that first carries man 
to the moon. 

This Yearbook of Agriculture seeks to provide a new and improved 
basis for understanding the complex order of Nature's forces so that 
man can better shape them in a positive and creative fashion. 

Seeds are ever a positive and creative force. Seeds are the germ of 
life, a beginning and an end, the fruit of yesterday's harvest and the 
promise of tomorrow's. Without an ample store of seeds there can 
be no national treasure, or no future for a Nation. 

Finding and developing better seeds is the oldest continuous service 
our Federal Government has rendered to our farmers—indeed, to all 
our people. We have collected valuable and curious seeds from all 
corners of the world. From the founding ninety-nine years ago of this 
branch of Government, our Department of Agriculture has worked con- 
tinuously to aid the selection, advance the harvest, and further the de- 
velopment of improved seeds required to produce crops that could better 
resist drought, heat and cold, the threat of disease, the attacks of insects. 

What success we have realized ! The seeds we use today enable our 
farmers to produce a variety of healthy and hardy food and fiber crops 
that were virtually unknown a few years ago. Our plant breeders and 
geneticists have accomplished miracles in the development of more useful 
plants.    In our seeds we have a wealth we all enjoy in abundant foods. 



This work has concerned all Americans. Now it must concern all 
members of the human family who fear hunger. 

Now, often to the same foreign lands from which we gathered the 
parent plants, we return more useful seeds.    We can do more. 

In our seeds we have a wealth we can transmit—without the need 
of translation—to people of other lands who draw their living from 
land and forest. The message of seeds that nourish and produce an 
abundant harvest is one that all the human family can understand. 
Exported with vigorous purpose and direction, our seeds can be a vital 
factor in reaching the goals we seek through Food for Peace. Although 
we cannot feed the entire world, we can supply the technology and the 
abilities the world can use to feed itself. 

This Yearbook of Agriculture, compiling our vast knowledge of seeds 
for greater application in the United States, also serves well the peoples 
of the world. By designation of the Food and Agriculture Organization 
of the United Nations, 1961 is World Seed Year in an international 
campaign against hunger. 

This Yearbook of Agriculture can be regarded as a contribution of 
the United States and the Department of Agriculture to World Seed 
Year, and to the continuing search by the peoples of the world for free- 
dom from hunger. 

As a contribution to World Seed Year, the Crop Production and Improvement 
Branch of FAO in Rome undertook to prepare an agricultural study. Agricultural 
and Horticultural Seeds—Their Production^ Control and Distribution^ in English^ 
French, and Spanish versions. 

VI 



PREFACE 

ALFRED STEFFERUD 

Editor of the Yearbook 

JOHN CHAPMAN is in this book. He was the near-legendary Johnny 
Appleseed, who for almost fifty of his seventy-odd years planted apple 
trees through the pioneer wilderness. The seeds he got from cider 
presses in Pennsylvania he carried in canoes down the Ohio River and 
on his back to clearings in Ohio and Indiana. He walked hundreds of 
miles to tend his orchards and share his dream and the good health he 
believed was in apples and herbs. He was an original, a doer; he gave 
no speeches, wrote no books, attended no committee meetings. To the 
settlers he was a kindly, helpful visitor, who now and then asked a few 
pennies or old clothes for his efforts. To the Indians he was a welcome 
medicine man, to whom service was a privilege. To us he is a lesson 
in greatness, for he who plants a seed plants life. 

Wendelin Grimm also is in this book. In 1857, when he was nearly 
forty years old, he emigrated from his home in Baden, Germany, to 
Carver County in Minnesota. He brought with him as a prized pos- 
session a few pounds of alfalfa seeds, which he planted on some of the 
137 acres he bought near Chaska. In the cold Minnesota winter, the 
first year and later years, some plants winterkilled. Sometimes nearly 
all died. Each year Grimm saved and planted seeds of the plants that 
sundved. His cattle thrived on the alfalfa, which in time became accli- 
matized and winterkilled no longer. He let neighbors have some of 
the seeds. It did not occur to him that his work had scientific impor- 
tance—he was just being a good farmer—but the value of his "everlast- 
ing clover" came to be recognized. Modest, hardworking Wendelin 
Grimm surely expected no monument, but he has two : A bronze tablet, 
unveiled in 1924, on a boulder on his old farm and the crop that is 
grown and prized as Grimm alfalfa. An editorial George W. Kelley 
wrote about him in the Northwest Farmstead said in part: "The world 
knows not its greatest benefactors. .  .  . Sometimes, though, it is given 
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to a few to recognize and pay tribute to a patient man or woman who 
in obscurity and perhaps in poverty has worked out great benefits to 
humanity. . .  ." 

Gregor Johann Mendel, too, is here. He was the gentle, unknown, 
incurably curious Austrian monk who kept on planting peas in a monas- 
tery garden, checking the traits of each generation, and wondering 
about the reasons for the differences. His report on his records was 
the beginning of much of our knowledge of heredity and genetics. The 
horizon of knowledge he pointed to is a limitless one. 

Here also are men and women who stand alongside Johnny Apple- 
seed, Wendelin Grimm, and Gregor Johann Mendel in dedication, 
accomplishment, and vision. 

They are the scores of scientists whose work is explained and made 
into tools for the hands of all. Their efforts helped to make available 
seeds of superior varieties that have made it possible for Americans to 
enjoy a bountiful and continuing food supply and to share their good 
fortune with other people. 

They are also the research scientists, plant breeders, seedsmen, econ- 
omists, production specialists, seedgrowers, and administrators who, 
drawing on the knowledge of centuries and the notable developments 
of recent years, have written these chapters. They have written for 
technicians, because in a day of speciahzation there is much to be shared 
and explored; for farmers and gardeners and foresters and others who 
work in the fields of applied biology; for students and pupils, who some 
day will discover new^ things because, despite our big strides forward, 
there is still much room for improvement; and for the rest of us, who 
are incurably curious about life and living things. Their subject is as 
broad as life itself, for seed or seeds (words that we use interchangeably 
in this book without any special distinction ) are life. 

The planning of this book began in 1959 and was in charge of the 
members of the 1961 Yearbook Committee: 

Agricultural  Research   Service:   Martin   G.   Weiss,   CHAIRMAN; 

Carlton S. Garrison, SECRETARY; Donald T. Black; Victor R. 
Boswell; G. J. Haeussler;  C. L. Lefebvre; John W. McKay. 

Agricultural Conservation Program Service:  Thomas L. Ayers. 
Federal Extension Service: John R. Paulling. 
Forest Service: H. A. Powells. 
Agricultural Marketing Service: Walter A. Davidson, Thomas J. 

Kuzelka, Stanley F. Rollin. 
Foreign Agriculture Service: W. H. Youngman. 
Commodity Stabilization Service: W^ilson E. Westbrook. 
American Seed Trade Association: John F. Schiffman. 
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ON A SEED 

This was the goal of the leaf and the root. 

For this did the blossom burn its hour. 

This little grain is the ultimate fruit. 

This is the awesome vessel of power. 

For this is the source of the root and the bud . . . 

World unto world unto world remolded. 

This is the seed, compact of God, 

Wherein all mystery is enfolded. 

GéORGIE STARBUCK GALBRAITH. 

THE NEW YORK TIMES 
MAY 6. I960 
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INSECT-RESISTANT PACKAGING is useful 
for protecting seed during storage and 
until it is ready for planting. Even 
closely woven fabric bags offer little 
protection against insect invasion. 
Multiwall paper bags, laminates, and 
plastic films are somewhat more resist- 
ant but fall short of being insectproof. 
Paper bags treated with synergized 
pyrethrum or methoxychlor can be 
highly effective for one season of stor- 
age in protecting against invasion or 
penetration. The bags must be well 
constructed and have tight closures. 
DDT could be used on bags for seed 
that will not be diverted for use as 
food or feed. None of the treatments 
is completely effective on fabric bags. 

PREVENTING DAMAGE TO SEED by 
insects and fungi after harvest can be 
accomplished by the following pro- 
cedures: 

Harvest promptly. 
Clean and dry seed before storage. 
Clean up the storage structure and 

apply residual spray before bringing 
seed in. 

Apply a pro tec tant to seed as it is 
placed in storage. 

Keep the seed and the warehouse 
cool and dry. 

Make frequent culture tests to be 
sure storage fungi are not invading 
seed. 

Apply residual sprays on a periodic 
preventive maintenance schedule. 

Fumigate if and when necessary. 
Use protective packaging. 

LYMAN S. HENDERSON is Chief of the 
Stored-Product Insects Branchy Agricultural 
Marketing Service, He has been with the 
Department of Agriculture since igjS. He 
has administered research programs in 
insect control since ig4^. 

CLYDE M. CHRISTENSEN is a prof essor 
in the Department of Plant Pathology and 
Botany at the University of Minnesota. He 
was on special assignment with the Rocke- 
feller Foundation agricultural program in 
Mexico during ig§g. He conducts research 
on the deterioration of grains caused by 
storage fungi. 
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Questions and 

Answers 

What proportion of the annual cost of 
production of the average farmer is spent for 
seeds? 

About 2 percent—the least of any 
major element in his cost of operations. 

What is the estimated age of the oldest 
known viable seed? 

Certain lotus seeds believed to be 
more than i thousand years old have 
germinated. This is unusual, how- 
ever, since most agricultural seeds 
lose their viability in a few years.. 
Weed seeds may remain viable 25, 50, 
or 100 years. 

What part of plants constitutes the greatest 
portion of the world^s human food supply? 

Seeds. 

From what part of plants are most ^^vege- 
table oils''' derived for industrial and food 
uses? 

The seeds. 

Do the characteristics and uniformity of a 
seed-propagated variety or stock remain 
constant? 

No. Characteristics and uniformity of 
varieties and stocks of naturally cross- 
pollinating crops tend to change to some 
degree under natural (or artificial) se- 
lection pressures. Theoretically at least, 
varieties of self-pollinated crops should 
remain constant indefinitely. Acci- 
dental mixtures of varieties, however, 
frequently occur. Mutations of genes 
also occur infrequently. As a conse- 
quence, even varieties of self-pollinated 
crops may change. Constant and skill- 
ful effort is required to keep varieties 
and stocks in close conformity to the 
desired standards. 



QUESTIONS   AND   ANSWERS 

How many seeds does one parent plant 
produce? 

Some annual species may produce an 
average number as low as a dozen; 
others, 200 thousand or more. Some 
trees in a lifetime produce many- 
millions. 

What is breeder seed? 
Seed produced by the originator of a 

new variety that is planted for the pro- 
duction of foundation seed or "stock 
seed." 

What is ''stock" seed? 
To the producers of vegetables and 

flower seeds, it is the carefully rogued 
and otherwise "controlled" seed from 
which seeds are grown for planting 
crops for ordinary home or commercial 
use. 
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one-seeded fruit has an additional 
layer in the covering, which is con- 
tributed by the ovary wall. Identi- 
fication of a one-seeded fruit is certain 
when it is determined that the ovary 
of the flower develops a single ovule. 

. Which platits produce the largest and the 
smallest seeds? 

Seeds of some orchids are so small 
they cannot be seen with the naked 
eye and look like dust. The largest 
seed is probably a coconut that is 
found only in Malagasy and reaches a 
length of more than i foot and may 
weigh 40 to 50 pounds. The coconut 
is a dry, one-seeded drupe. The 
"meat" is the seed. The fibrous and 
hard shells are part of the ovary walls. 
The commercial coconut is therefore 
a fruit and not a seed. 

Can all species of crop plants be identified 
by the appearance of their seeds alone? 

No; although most of them can be. 
Two or more species within some 
genera may produce seeds that appear 
the same. 

Can varieties of crops be identified only by 
the appearance of the seeds? 

Some varieties of peas, beans, corn, 
and other relatively large-seeded 
plants produce seeds so distinctly 
characteristic of the respective varie- 
ties as to constitute a dependable 
identification of the variety, but this is 
not generally true. Stem, leaf, flower, 
fruit, performance, and other charac- 
teristics usually must be taken into 
account to identify a variety. 

Which is richer in vitamins—a dormant 
seed or a germinating seed? 

The germinating seed—hence the 
nutritive value of bean sprouts and 
malted grain. 

How does a true seed differ from a one- 
seeded fruit? 

A true seed consists of the embryo, 
endosperm (when present) and integu- 
ments (seedcoat or covering) of the 
ovule  from  which  it  developed,   A 

Is the seed a reproductive structure? 
Functionally, the seed is a reproduc- 

tive structure in that it serves to in- 
crease and multiply the plant species. 
Structurally, the seed is a young, rest- 
ing plant waiting for favorable condi- 
tions to again start growing. Processes 
of sexual reproduction are completed 
in the ovules of the flower long before 
seed maturity. 

A hickory nut or a walnut that has been 
kept dry all winter will not germinate in 
the spring. Why? 

Because at maturity the embryo of 
the nut enters a period of dormancy or 
rest as soon as it becomes dry, and the 
only way to break this deep sleep is to 
keep the seed moist and cool for a 
certain period (usually 2 months or 
more). Then it will sprout and grow. 

How necessary are pollinating insects in 
the production of seeds? 

Blossoms of some crops are self- 
sterile, although they contain both 
pistil and pollen, and to be fruitful 
need pollen from another plant of the 
same variety or species. In other 
crops, the male and female compo- 
nents are borne on separate blossoms 
on the same plant or difl'erent plants. 
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Some pollens are windborne. Others 
are heavy, sticky, or spiny and need to 
be transported by insects. Flowers of 
certain plants are peculiarly adapted 
to insect pollination. 

How many seed crops are dependent on 
bees for yields of seeds? 

More than 35 seed crops are de- 
pendent on bees for seed production 
or yield more abundantly when bees 
are present. Among the more impor- 
tant are alfalfa, asparagus, beans, cab- 
bage, carrot, celery, cauliflower, cu- 
cumber, clovers, muskmelon, onion, 
radish, squash, sunflower, vetches, and 
w^a ter melon. 

How many insects are detrimental to seed 
production? 

In the broad sense that any insect 
that injures the plant affects seed pro- 
duction, probably a few hundred spe- 
cies are involved. Only a few dozen 
species directly attack the flowering 
parts or the seed, however, and only 
some of them inflict serious damage. 

Where can I get seeds of fast-growing 
hybrid pines? 

Seeds of hybrid pines are not avail- 
able commercially. They are being 
used in research or for forest planting 
by those who produce them. 

How can I get the seed out of a pine cone? 
Most cones open up and shed their 

seeds as they dry out naturally. A 
few, like jack pine, will open readily 
only when heated up to about 140^ F. 
for about a day. 

How old must a pine tree be before it 
bears seeds? 

Many pines start to bear seeds when 
they are 15 to 20 years old, occasion- 
ally when only 10. Some, like the 
sugar pine of the West, seldom bear 
seeds before they are 40 to 50 years old. 

Is it necessary to identify clearly as a 
^^brand^^ the brand or trademark each time 
it is used in a price list with the name of the 
kind and variety of seed? 
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No. We are of the opinion that it is 
in compliance with the Federal Seed 
Act to identify clearly in the masthead 
of a price list the terms used as a brand 
or trademark without identifying the 
brand or trademark as such each time 
it is used on the same page. For ex- 
ample, "The term 'Blank' is our brand 
(or trademark) and is not a part of the 
name of the kind or variety." 

If I obtain a laboratory report from my 
supplier, is it necessary for me to have an- 
other test made before labeling seeds for 
interstate shipment? 

The basis for labeling seeds in inter- 
state commerce is left to the interstate 
shipper to determine. If the seeds are 
labeled correctly, the basis upon which 
they were labeled will not be ques- 
tioned. If, however, the seeds are 
found to be falsely labeled, the ship- 
per's basis for labeling will be subject 
to inquiry to determine whether he 
took proper precautions in labeling the 
seeds. It would appear that a person 
who, in good faith, obtains his own 
representative sample from a properly 
blended lot of seeds as it is received and 
has it tested by a qualified seed analyst 
would normally have taken proper 
precautions. On the other hand, a per- 
son who relies on a laboratory report 
furnished by his supplier is taking a 
certain amount of risk, as he cannot 
know whether the sample reported on 
properly represents the seeds he has re- 
ceived or that the seed lot is uniformly 
blended. 

If seeds are held in storage until the date 
of test expires y is a retest of the original file 
sample considered a reliable basis for de- 
termining the percentage of germination and 
renewing the date of test shown on the 
labels? 

No. Seeds stored in a warehouse do 
not always retain their viability the 
same as a small sample stored under 
dififerent conditions. A new sample of 
the seeds actually in storage should be 
obtained for the purpose of retesting 
and relabeling. 
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SOME CHARACTERISTICS OF SEEDS OF A SELECTED LIST OF CULTIVATED PLANTS 

The following table lists in the first column the common and Latin names of some common 
cultivated plants. 

The second column shows the nature of the parent plant—whether it is an annual, a biennial 
or a perennial species. C4=annual, 5 = biennial, and P=perennial.) Plants shown as A-B or 
B-P may exhibit either of the two kinds of behavior, depending on cultural conditions and 
management. 

Most seeds germinate over a wide range of temperatures—slowly at the lower part of each 
respective range and more quickly at the medium to medium-high parts of the range. Rela- 
tively high temperature may impede or prevent germination. 

The temperatures shown in this table are very favorable for germination of the respective 
seeds, but are not necessarily the best naturally occurring soil temperatures at which to plant 
seeds in the spring for the growing of a crop in field or garden. In general, the vegetable seeds 
shown as tolerant to cool soil must be planted in the spring when soil temperatures are lower 
than shown, lest the growing crop encounter unfavorably hot weather. Freshly harvested seeds 
of most of these will germinate better after they are chilled a few days while moist at about 
50° F. 

^ The showing of two temperatures for vegetable seeds, as 68^-86°, represents a daily alterna- 
tion of 16 hours at the first and 8 hours at the second. This alternation roughly simulates the 
change of night and day temperatures of the soil near the surface. Most species germinate 
faster and better under such alternating temperatures than under constant temperature. For 
the seeds of ornamentals the two temperatures indicate a favorable range but not a daily 
alternation. Exact optimum alternating temperatures have not been determined for these 
seeds as they have for "farm" and vegetable seeds. 

Two figures are shown for the time for germination of vegetable seeds at the specified temper- 
atures. The first figure is the time at which most good seeds in a sample that will germinate will 
have done so. Seeds that would not germinate at these temperatures by the second time in- 
terval are unlikely to have value for planting at the time of such a test. For the seeds of orna- 
mentals, the two figures indicate the normal time within which most seedlings will appear 
above ground at the temperature shown, following proper planting. 

VEGETABLE PLANTS 

Germination 

Common and Latin names 

Artichoke—Cynara scolymns  

Asparagus—Asparagus officinalis.... 
Asparagusbean—Vigna sesquipedalis. 

Beans: 
Garden—Pkaseolus vulgaris.... 
Dry edible—Pkaseolus vulgaris.. 
Lima—Pkaseolus lunatus  
Runner—Pkaseolus coccineus.... 

Beet—Beta vulgaris  

Broadbean—Vicia faba  
Broccoli—Brassica olerácea var.  bot- 

ryiis, 
Brussels    sprouts—Brassica    olerácea 

var. gemmifera. 
Cabbage—Brassica olerácea var, cap- 

itata. 
Cabbage,    Chinese—Brassica   peki- 

nensis. 
Cardoon—Cynara cardunculus  
Carrot—Daucus carota  
Cauliflower—Brassica   olerácea   var. 

botryiis. 
Celeriac—Apium graveolens var. rap- B 

aceum. 

Approximate Notable charac- 
Plant seedsper At tem- teristic or 
habit ounce Time perature requirement 

Number Days Degrees F. 
P 700 7-21 68-86 Tolerates cool 

soil. 
P 700 7-21 68-86 Do. 
A 225 5-8 68-86 Requires warm 

soil. 

A 100-125 5-8 68-86 Do. 
A ÏOO-125 b~^ 68-86 Do. 
A 25-75 5-9 68-86 Do. 
A 25-30 5-9 68-86 Do. 
B I, 600 3-14 68-86 Tolerates cool 

soil. 
A 20-50 4-14 68-86 Do. 

A-B 9, 000 3-10 68-86 Do. 

B 9, 000 3-10 68-86 Do. 

B 9,000 3-10 68-86 Do. 

A-B 18, 000 3-7 68-86 Do. 

P 700 7-21 
6-21 

68-86 Do. 
B 23, 000 68-86 Do. 

A-B 9,000 3-10 68-86 Do. 

72,000    io-2r    50-68    Requires cool soil. 
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Celery—Apium grnveolens var. dulce. . B 
Ch ard, Swiss—Bda vulgaris var. cicla. B 
Chicory—Cichorium intybus  P 
Citron—Cürullus vulgaris  A 

Collards—Brassica olerácea var. ace- B 
phala. 

Corn, sweet—^ea mays  A 

Cornsalad      (fctticus)—Valer ianella A-B 
locusta var. oliíoria. 

Cowpea  (southern pea)—Vig7ia si- A 
nensis. 

Cress: 
Garden—Lepidium saiivum  A 
Water—Rotippa nasiuriinm-aqua- V 

ticum. 
Cucumber—Ciicumis salivus  A 

Dandelion—Taraxacum officinale. . . . B-P 

Eggplant—Solarium   meíongena   var. A 
esculentum. 

Endive—Cichorium endivia  A-B 

Kale—Brassica olerácea var. acepkala. B 
Kale, Chinese—Brassica olerácea var. B 

albogiahra, 
Kohlrabi—Brassica     olerácea     var. B 

gongylodes. 
Leek—Allium porrurn  B 
Lettuce—Lactuca sativa  A 

Muskmelon (including cantaloup)— A 
Cucumis melo. 

Mustard—Brassica júncea.,  A 

Mustard,    spinach—Brassica   pervi- A 
tidis. 

Okra—Hibiscus esculenius  A 

Onion—Allium cepa  B 
Onion, Welsh—Allium fislulosum . . . B 
Pak-choi—Brassica chinensis  A-B 

Parsley—Pelroselinum hortense (P. cris- B 
pî{m). 

Parsnip—Pastinaca sativa : . . , . B 
Pea—Pisum sativum  A 
Pepper—Capsicum spp  A 

Potato—Solarium tuberosiim  P 

Pumpkin—Cucúrbita pepo  A 

Radish.—Raphanus sativus  A 
Rhubarb—Rheum rhaponticum  P 

Rutabaga—Brassica napus var. napo- B 
brassica. 

Salsify—Tragopogón pou rijolins  B 

Sorrel—Rumex acetosa  P 

Soybean—Glycine max  A 

556888°—-61 36 

72, 000 
I, 600 

27, 000 
300 

g, 000 

120-180 

225 

12, 000 
150, 000 

I, !00 

35, 000 

6, 500 

27, 000 

9, 000 
9, 000 

10-21 
3-14 
5-14 
7-14 

3-10 

4-7 

7-28 

5-8 

4-ro 
4-14 

3-7 

7~2I 

7-14 

5-14 

3-10 
3-10 

r)0-68 
68-86 
68-86 
68-86 

68-86 

68-86 

68 

68-86 

68 
68-86 

68-86 

68-86 

68-86 

68-86 

68-86 
68-86 

9,000     3-10   68-86 

11, 000 
25, 000 

I, 300 

18, 000 

15,000 

500 

9.500 

18, 000 

18, 500 

6-14 
7 

4-10 

3-7 

3-7 

4-14 

6-10 
6-12 

3-7 

68 
68 

68-86 

68-86 

68-86 

68-86 

68 
68 

68-86 

11-28    68-86 

12, 000 

90-175 
4.500 

6-28 
5-8 
6-14 

68-86 
68 

68-86 

68 

I00-300     4-7      68-86 

2-4, 000 
1,700 

12,000 

1,900 

30, 000 

175-350 

4-6 
7-21 

3-14 

5-10 

3-14 

5-8 

68 
68-86 

68-86 

545 
Requires cool soil. 
Tolerates cool soi 1. 

Do. 
Requires warm 

soil. 
Tolerates cool 

soil. 
Requires warm 

soil. 
Tolerates cool 

soil. 
Requires warm 

soil. 

Light sensitive. 
Tolerates cool 

soil. 
Requires warm 

soil. 
Tolerates cooi  . 

soil. 
Requires warm 

soil. 
Tolerates cool 

soil. 
Do. 
Do. 

Do. 

Requires cool soil. 
Requires cool soil. 

Some varieties 
light sensitive. 

Requires warm 
soil. 

Tolerates cool 
soil. 

Do. 

Requires warm 
soil. 

Requires cool soil. 
Do. 

Tolerates cool 
soil. 

Do. 

Do. 
Requires cool soil. 
Requires warm 

soil. 
Tolerates cool 

soil. 
Requires warm 

soil. 
Requires cool soil. 
Tolerates cool 

soil. 
Do. 

68    Requires cool 
soil. 

68-86    Tolerates cool 
soil. 

68-86    Requires warm 
soil. 
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Common and Latin names 

Spinach—Spinacea olerácea.... 
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VEGETABLE PLANTS—Continued 

Germination 

Spinach, New Zealand—Telragonia 
expansa. 

Sweetpotato—Jpomoea batatas  

Squash—Cucúrbita moschata and C. 
maxima. 

Tomato—Lycopersicon esculentum.... 
Tomato, husk—Physalis pubescens. . . 
Turnip—Brassica rapa  

Watermelon—Citrullus vulgaris  

Approximate ^  -   Notable charac- 
Plant seeds per At tem- teristic or 
habit ounce Time perature requirement 

Number Days Degrees F. 
A 2, 8oo 7-21 59 Requires cool 

soil. 
A 350 5-28 50-86 Germinates 

irregularly. 
P 77 Break or remove 

seedcoat. 
A 200-400 4-7 68-86 Requires warm 

soil. 
A 11,500 5-14 68-86 Do. 
A 35, 000 7-28 68-86 Do. 
B 15,000 3-7 68-86 Tolerates cool 

soil. 
A 200-300 4-14 68-86 Requires warm 

soil. 

ORNAMENTAL PLANTS 

Emergence 

Common and Latin names 

Achillea—Achillea filipéndula  
African-violet—Saintpaulia ionantha. 
Ageratum—Ageratum mexicanum.... 
Alyssum—Lobularia maritima  
Amaranthus—Amaranthus tricolor. . . 
Asclepias—Asclepias tuberosa  

Aster—Callistephus chinensis  
Aster Stokes'—Stokesia cyanea  
Aubrietia—Aubrietia deltoidea graeca. 
Babysbreath—Gypsophila paniculata. 
Balloon  Flower—Platycodon grandi- 

florum. 
Balsam—Impatiens balsamina  
Beard tongue—Pentstemongloxinioides. 
Begonia—Begonia semperflorens  
Bells of Ireland—Molucella laevis, . . 
Bird of Paradise—Sirelitzia reginae. . 
Black-eyed-susan—Thunbergia data. 
Bleedingheart—Dicentra spectabilis. . 

Browallia—Browallia viscosa  
Butterfly Flower—Schizanthus species. 
Calceolaria—Calceolaria herbeahybrida. 
Calendula—Calendula qfficinalis  
Galliopsis—Coreopsis tinctoria  
Gape-marigold—Dimorphotheca auran- 

tiaca. 
Candytuft—Iberis coronaria  
Candytuft, YL?ixáy—Iberis sempervirens 
Canna—Canna generalis  

Canterbury-bells—Campanula 
dium. 

Plant 
Approximate 

seeds per At tem- 
^    Notable charac- 

teristic or 
habit ounce Time perature requirement 

Number Days . Degrees F, 
P 225, 000 7-14 65-75 
A 750, 000 21-28 65-75 
A 200, 000 21 65-75 
A 90, 000 14 65-75 
A 28, 000 14-21 65-75 
P 4.500 21-28 65-70 Requires cold 

treatment. 
A 12, 000 14-21 65-75 
P 3.300 28-42 65-75 
P 150, 000 14-21 65-75 
P 34, 000 7-14 65-75 
P 28, 000 14-21 65-75 

A 3>30o 14-21 65-75 
A 55, 000 14-21 ^5-75 
A 1, 000, 000 14-21 65-75 
A 42, 000 21-35 50 
A 140 21-28 65-75 
A I, 100 14-21 65-75 
P 6, 000 Seed must be 

frozen. 
A 240, 000 14-21 65-75 
A 60, 000 7-14 65-75 
A 600, 000 14-21 65-75 Plant on surface. 
A 3, 000 14-21 65-75 
A 90, 000 14-28 65-75 
A 9.500 14-21 65-75 

A 9.500 7-21 65-75 
P 11,500 14-21 65-75 
P 100 56 65-75 Soak seeds.   Sow 

on surface of 
soil with bot- 
tom heat. 

50,000   14-21   65-75 



APPENDIX 

Garnation—Dianlhus caryophyllus... A 
Gastorbean—Ricinus communis  A 
Celosia—Celosía argéntea crislata. ... A 
Gcrastium—Cerastmn tomentosum ... P 
Ghristmas-chcrry—Solarium   prendo- A 

capsicum. 
Chrysanthemum—Chrysanthemum ca- A 

rinatum. 
Cineraria—Senecio cruentas  A 
Clarkia—Clarkia elegans  A 
Clove Pink—Dianthus plumarius. ... P 
Colcus—Coleus blumei  A 
Columbine—Aquilegia species  P 
Coneflower—Rudbeckia hirla  A 
Coralbells—Heuchera sanguinea  P 
Cornflower—Centaurea cyanus  A 
Cosmos—Cosmos hipinnatus  A 
Coreopsis—Coreopsis grandiflora  P 
Crossandra—Crossandra   injundibuli- A 

formis, 
Cup-and-sauccr—Campanula calycan- P 

ihema. 
Cup-and-saucer vine—Cobaea scan- A 

dens. 
Cup-flower—Nierembergia Jrutescens. A 
Cuphea—Cuphea llavea miniata  A 
Cyclamen—Cyclamen indicum  A 
Cynoglossum—Cynoglossum amabilis. A 
Dahlia—Dahlia pinnata  A 
Daisies : 

English—Bellis perennis  P 
Painted—Pyrethrum roseum  P 
Shasta—Chrysanthemum maximum P 
Transvaal—Gerbera jamesoni ... A 

Datura—Datura suaveolens  A 
Delphinium—Delphinium elatum. ... P 
Delphinium  Chinensis—Delphinium A 

chinensis. 
Didiscus—Trachymene caerulea  P 
Everlasting—Helichrysum   bracteatum A 

monstrosum, 
Exacum—Exacum affine  A 
False-indigo—Bapiisia australis  P 
Feverfew—Matricaria capensis  P 
Forget - me - not—A?ichusa myosotidi- P 

flora. 

Foxglove—Digitalis purpurea  P 
Gaillardia—Gaillardia picta  A 
Gayfeather—Liatris scariosa  P 
Geranium—Pelargonium zonale  A 
Globe-amaranth—Gomphrena globosa A 
Globethistle—Echinops riiro  P 
Gloxinia—Sinningia speciosa  A 
Golden Cup—Hunnemanniajumariae- A 

Jolia. 
Golddust—Alyssum saxatile  P 
Gypsophila—Gypsophila elegans  A 
Heliotrope—Valeriana qfficinalis. ... A 
Hollyhock—Althaea rosea  P 
Honesty—Lunaria biennis  P 
Impatiens—Impatiens holsti  A 

Incarvillea—Incarvillea grandiflora... P 
Kalanchoe—Kalanchoe blossjeldiana . A 
Lantana—Lantana cámara  A 

547 
14, coo 

28, 000 
ig, 000 
i2j 000 

375 

175, 000 
7, 000 
2,500 
5, 000 
2, 800 

135, 000 
18, 000 
21, 000 
8, 000 
870 

10, 000 
20, 000 

I o, 000 
36, 000 

1, 000, 000 
1,700 

145, 000 
10, 500 

180, 000 
14, 000 
9.500 
6, 000 
5.500 

650 
800, 000 

8, 000 

30, 000 
24, 000 
50, 000 
3, 000 
1,500 

66, 000 

14-21 
14-21 
7-14 

14-28 
21-28 

9,000 14-35 

150, 000 Ï4-2I 
90, 000 7-T4 
25, 000 14-21 

100, 000 14-21 
15.500 21-28 
85, 000 14-21 

750, 000 14-21 
7,000 14.-28 
5,000 14-28 

11, 000 14-21 
4,000 49-84 

14-21 

14-21 

14-21 
14-21 
21-28 
14-21 
14-21 

7-14 
7-14 

14 
14-21 
14-21 
21-28 
14-21 

14-21 
14-21 

14-21 
21-28 
14-21 
21-28 

14-21 
14-21 
21-28 
28-42 
14-21 
14-21 
14-21 
14-21 

21-28 
14-21 
21-28 
14-21 
14-21 
21-28 

6,000   14 
2,500,000  7-14 

I,300 42-49 

65-75 
65-75 
65-75 
65-75 
65-75 

65-75 

65-75 
65-75 
65-75 
70-80 
65-75 
65-75 
65-75 
65-75 
65-75 
65-75 
75-80 

65-75 

65-75 

65-75 
65-75 
65-75 
65-75 
65-75 

6.5-75 
65-75 

65-75 
65-75 
55-65 
60-70 

65-75 
65-75 

65-75 
65-75 
65-75 
65-75 

65-75 
65-75 
65-75 
55-65 
65-75 
65-75 
65-75 
65-75 

65-75 
65-75 
65-75 
65-75 
65-75 
70-75 

65-75 
65-75 
65-75 

Freeze seed 72 
hrs. before 
sowing. 

Need warmth 
and moisture. 

Sow with bottom 
heat. 
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ORNAMENTAL PLANTS—Continued 

Emergence 

Common and Latin names 

Larkspur—Delphinium ajacis  
Lavender—Lavandula vera  
Leopards-bane—Doronicum.   caucasi- 

cum. 
Lily-of-Pcru—Alstroemeria chilensis.. 

Linaria—Linaria maroccana  
Lobelia—Lobelia erinus  
Lupine—Lupinus poiyphyllus  
Marguerite, Hardy—Anthémis kel- 

wayi. 
Marigold—Tagetes species  
Marvel-of-Peru—Mirabilis jalapa... 
Mignonette—Reseda odorata  
Monkshood—Aconitum napellus  

Morning-glory—Convolvulus species. 
Moss rose—Portulaca grandiflora .... 
Nasturtium—Tropaeolum majus  
Pansy—Viola tricolor  
Periwinkle—Vinca rosea  
Petunia—Petunia hybrida  
Phlox—Phlox drummondi  
Physalis—Physalis alkekengi  
Pincushion-flower—Scabiosa atropur- 

púrea. 
Plumbago—Plumbago capensis  
Poppy, Iceland—Papaver nudicaule. . 
Poppy, Oriental—Papaver orientale. . 
Primrose, Gape—Streptocarpus hybrid- 

us. 
Primula—Primula obconica  
Queen-Annes-lace—Daucus carota. . 
Red-hot-poker—Kniphofia uvaria. . . 
Rockcress—Arabis alpina  
Sal piglossis—Sa Ip ig loss i s s innata super- 

bissima. 
Sanvitalia—Sanvitalia procumbens. . • 
Saponaria—Saponaria ocymoides  
Scarlet Sage—Salvia splendens  
Siberian Wallflower — Cheiranthus 

cheiri. 
Snapdragon—Antirrhinum majus. . . . 
Snow - on - the - mountain—Euphor- 

bia heterophylla. 
Spider-plant—Cleome spinosa  
Statice—Limonium sinuata  
Stock—Mathioia incana  
Summer-cypress—Kochia childsii. . . 
Sunflower—Helianthus annus.  
Swcetpea—Lathyrus odoratus  
Sweet-william—Dianthus bar bains... 
Sweet-Wivelsfield—Dianthus chinensis 
Thrift—Armeria alpina  
Tithonia—Tiihonia rotundifolia  
Tobacco, flowering—WzVoiîana affinis. 
Verbena—Verbena hortensis  
Viola—Viola cornuta  
Zinnia—^innia elegans  

Approximate ,  ̂     Notable charac- 
Plant seeds per At tem-            teristic or 
habit ounce Time perature          requirement 

Number Days Degrees F. 
A 8, GOO 21-28 55-65 
P 32, 000 14-21 65-75 
P 18, 000 14-21 65-75 

P r, 600 42-56 55    Germination 
erratic. 

A "600, 000 14-21 65-75 
A 700, 000 14-21 65-75 
P 1,000 21-28 65-75 
P 85, 000 21-28 65-75 

A 10,000 7-14 65-75 
A 325 14-21 65-75 
A 27, 000 14-21 65-75 
P 10, 000       Requires cold 

treatment. 
A 650 21-28 65-75    Hard scedcoat. 
A 280, 000 14-21 65-75 
A 175 14-21 65-75 
A 20, 000 14-21 65-75 
A 21, 000 14-21 65-75 
A 285, 000 7-14 65-75 
A. 14, 000 14-21 65-75 
P 18, 000 21-28 65-75 
A 4,500 14-21 65-75 

A 2, 000 21-28 65-75 
A 275, 000 7-14 65-75 
P 140, 000 7-14 65-75 
A 750, 000 14-21 65-75 

A 130, 000 21-28 65-75 
A 36, 500 14-21 65-75 
P 20, 000 21-28 65-75 
P 120, 000 21-28 65-75 
A 125, 000 14 65-75 

A 50, 000 7-14 65-75 
P 5.500 14-21 65-75 
A 7,500 14-21 65-75 
P 19, 000 14-21 65-75 

A 125,000 7-14 65-75 
A 5,000 7-14 65-75 

A 12, 500 7-H 65-75 
A 350 14-21 65-75 
A 16, 000 14 65-75 
A 45, 000 7-14 65-75 
A 650 14-21 65-75 
A 350 H 65-75 
B 25,000 14-21 65-75 
A 25,000 14-21 65-75 
P 32, 000 21-28 65-70 
A 3> 500 14-21 65-75 
A 400, 000 7-14 65-75 
A 10, 000 21-28 65-75 
P 24, 000 14-21 65-75 
A 2,500 7-14 65-75 



ESTIMATED COSTS OF PRODUCING COMMON VEGETABLE SEEDS, 1959 

Types oj costs 

VARIABLE CULTURAL: 

Land preparation  
Fertilization  
Planting  
Irrigation  
Cultivations  
Chemical weed control  
Thinning  
Hoeing and weeding  
Dusting and spraying  
Other cultural labor  

HARVESTING: 

Cutting  
Hand labor  
Threshing  
Washing and drying  

OVERHEAD: 

Taxes  
Miscellaneous  
Depreciation on equipment. 
Interest on equipment..... . 
Interest on land  

Total per acre. 

Yield (pounds). 
Cost per pound. 

Table 
beet 

$8 

3 
21 

5 

Broc- 
coli 

$10 

17 
2 

22 

4 

Cabbage     Carrot 

Sio 
18 
2 

24 

5 

27 

24 

3 
15 

15 
20 

20 

10 

8 

5 

25 
10 

II 

15 

5 
20 

3 

Cauli- 
flower 

Sio 
18 

2 

24 

5 

25 
ID 

II 

15 

Celery      Lettuce      Melon      Onion 

$10 

74 

3 

31 
8 

10 

20 

35 
30 

25 
20 

25 
20 '50 

23 
20 

50 
60 

ID 

12 

7 
3 

36 

10 

II 

7 

3 
36 

10 

14 

7 
3 

36 

ID 

12 

7 

3 
36 

10 

II 

7 

3 
36 

10 

13 
7 

3 
36 

$10 

22 

3 
20 

7 

22 

10 

12 

34 
30 

10 

14 

7 

3 
36 

$15 

16 

5 

15 
6 

13 

5 

50 

25 

10 

14 

7 

3 
36 

iiiö 

27 

45 

29 
6 

8 
26 

3 

65 
22 

6 

10 

14 

7 

3 
36 

Garden 
peas 

$5 

235 210 235 248 230 335 240 325 

Radish 

$11 
10 

3 

19 

4 

20 

7 
6 

15 

2 

I 

5 
2 

16 

50 

I, 500 
o. 16 

I, oco      ij 200      I, 000 350      I5 100 400 400 600 
0.21        0.20       0.25       0.66       0.30       0.60       0.55       0.54 

1 Stecklings or bulbs furnished by seed company. 
2 Where the plants must be pulled by hand because of excess grass in the field, the harvesting costs will be doubled. 

I, 200 

o. 04 

10 

14 

7 

3 
36 

165 

I, 200 

o. 14 

Sweet 
corn 

> 

m 
z 
a 
5Ï 

$8 

20 

7 
15 

5 

15 
20 

35 

6 
6 
5 
2 

36 

2, 50f^ 
0.08 

CO 



SOME CHARACTERISTICS OF SEEDS OF SPECIES USED AS ROOTSTOCKS FOR TREE FRUITS AND NUTS 

The following table lists the common name in the first column and the 
Latin name in the second column. 

All tree fruit and nut crops are perennials, producing crops annually. 
No specific length of life can be indicated since this varies with growing 
factors in the various geographic localities. 

Most deciduous tree fruit and nut seeds require afterripening, which is 
effected by storage in a damp substrate, such as peat and sand, at tempera- 
tures in the neighborhood of 40° F. The length of such afterripening period 
seems to be related to the length of the natural cold season in which the 

fruit was originally native. Some seeds, such as those of citrus, appear to 
require very short or no chilling. Germination after the chilling require- 
ment has been satisfied is dependent on environment and is variable in 
optimum temperature. Some species respond more slowly than others. 

Longevity of viability of seeds is dependent on storage temperature and 
moisture. A decrease or increase of the times shown can be effected with 
conditions. Cherry seeds lose viability rapidly if they become too dry. 
Citrus seeds are surface dried but cannot stand air drying. Peach and 
apricot seeds have longer life if kept air dry at moderate temperatures. 

o 

Common name Latin name 
Almond  Prunus amygdalus  
Apple  Malus domestica  . 
Apple (crab)  Malus pumila  
Apricot  Prunus armeniaca  
Cherry (\lahaleb)  Prunus mahaleb  
Cherry (sweet) (Mazzard)  Prunus avium  
Cherry (sour)  Prunus cerasus  

{Poncirus trijoliata  
X 

Citrus sinensis  
Citrus macrophylla  Citrus macrophylla  
Fig  Ficus carica  
Filbert  Corylus maxima  
Grapefruit  Citrus paradisi  
Lemon (rough)  Citrus limon  
Lime (sweet)  Citrus aurantifolia  
Orange (sweet)  Citrus sinensis  
Orange (sour)  Citrus aurantium  
Orange (trifoliate)  Poncirus trijoliata  
Peach  Prunus pérsica  
Peach (David)  Prunus davidiana  
Pear  Pyrus communis  
Pear (Oriental)  Pyrus calleryana  
Pear (Oriental)  Pyrus serótina  
Pear (Oriental)  Pyrus ussuriensis  
Pecan  Carya pecan  

Afterripening 
needed for Speed of germination 

Approximate germination at optimum tempera- 
seeds per ounce (days) ture (days) 

12-15 50 15 
600-1, 000 75-100 30 

I, 000 P 30 
18-20 60 15 

300-350 100 15 
150-160 100-120 15 
200-250 100-120 

'5           OT. 200-300 None 10-15 ^t 55   F. 

200-300 None do. 
Propagated by cuttings. 
Propagated by cuttings. 

150-200 None 10-15 at 55° F. 
200-300 None do. 
300-400 None do. 
200-300 None do. 
200-300 None do. 
200-300 None do. 

8-10 100 15 
10-14 100 ^5 
750 60-90 45 

I, 000 60-90 45 
I, 000 60-90 45 
1,000 60-90 45 
8-10 30-90 20 

Length of viability 
(years) 

5 
2-3 
2-3 
5 

1-3 cool-dry. 
1-2 cool-dry. 
1—2 cool-dry. 

Up to I year in poly- 
ethylene bag at 45°. 

Do. 

Do. 
Do. 
Do. 
Do. 

m 
> 
00 
O 
O 
7s 

Do. 0 

Do. 73 

0 
5 c 
5 r 
2-3 dry. -4 

c 
3 7i 

3 m 

3 U3 

1-3 0 



Plum (American)  
Plum (Bessey)  
Plum (Damson)  
Plum (Japanese)  
Plum (domestic)  
Plum (Myrobalan) (cherry plums). 
Plum (Marianna)  
Plum (Wild Goose)  
Quince  

Tángelo  

Tangerine (Mandarin)  
Tung.  
Walnut (Eastern black)  
Walnut (Northern Calif, black)  
Walnut (Persian)  
Walnut (Paradox hybrid)  
Walnut (Royal hybrid)  

Grasses and 
legumes 

Prunus americana.. 
Prunus besseyi. . .. , 
Prunus insititia. . . . 
Prunus salicina . . . . 
Prunus domestica. . . 
Prunus cerasijera. . . 
Prunus cerasijera . . . 
Prunus munsoniana. 
Cydonia oblonga... 

{Citrus reticulata.. . 
X 

[Citrusparadisi. . 
Citrus reticulata  
Aleurites fordii  
Juglans nigra  
Juglans hindsii  
Juglans regia  
Juglans hindsii X J- regia. 
Juglans hindsii X J- nigra. 

50-55 
160-170 
100-120 
20-40 
26-30 
60-70 
50-70 

120-140 

200-300 

300-400 
10-15 

3 
2-4 

2 

3-4 
3-5 

150 
80-100 

30 
15 

100-120 30 
60-100 15 

120 30 
80-100 30 

100 30 
80-100 15 

Propagated by cuttings. 
None 10^15 at 55° F. 

None 
30-60 
60-120 
60-120 
30-60 
60-80 
60-100 

do. 
10 

30 
30 
20 

25 
25 

U.S. SEED EXPORTS BY TYPE, QUANTITY AND VALUE, 1946-47 TO 1958-59 

Other field seeds Seed corn Vegetable seeds Sugarbeei Flowers 

4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 

Up to I year in poly- 
ethylene bag at 45°. 

Do. 
1-3 
3-5 
3-5 
1-3 
3-5 
3-5 

Total 

> 

m 

/, 000 /, 000 /j 000 
Tear pounds dollars pounds 

1946-47  29,092 9,826 12,482 
1947-48  22,823 3,506 13,643 
1948-49  23,177 6,660 7,600 
1949-50  12,790 4,051 3,210 
1950-51  i7í6ii 4,967 7,326 
1951-52  13» 945 3>637 4» 33o 
1952-53 • 7*404 2,705 1,079 
1953-54  26,663 6,491 65,976 
1954-55  49*953 14*985 5*4^^ 
1955-56  31*199 6,831 6,837 
1956-57  42*974 13*476 11,238 
1957-58  45*927 11*372 15*846 
1958-59 •• 38,603 9,998 10,112 

N.A.—Not available. 

/, 000 
dollars 
1,207 
1,710 

655 
372 
661 
459 
83 

1*625 
420 
704 
913 
782 
749 

7, 000 
pounds 

N.A. 
N.A. 

29, 120 
25,144 
13*552 
13*384 
11,088 
13,272 
15*568 
43, 680 
21,484 
18,592 
13,014 

/, 000 
dollars 

N.A. 
N.A. 

2,271 
1*905 

951 
I* 123 

926 

%^ 1,187 
3*672 
1*755 
I, 624 
1,697 

/, 000 
pounds 
16,305 
7*125 
4,871 
2,912 

3*599 
3*465 
3*254 
4* 057 
4*030 
4* 122 
4,568 
4,996 
3*943 

/, 000 
dollars 
6,784 
4,886 
3* 961 
2, 310 
1,701 
1*935 
3* 049 
2,688 
2,956 
3*249 
3*494 
3* 040 
3* 230 

7, 000 
pounds 
8,992 

10, 219 
3*248 

766 
413 
852 
849 
647 
810 
100 

723 
271 

473 

7, 000 
dollars 
2*235 
3*445 

690 
130 
78 

142 

143 
123 
173 

19 
186 
56 
97 

7, 000 
pounds 

416 
213 
136 
156 
175 
195 
174 
158 
227 
153 
250 
214 
319 

7, 000 
dollars 

598 
415 
268 
235 
279 
359 
324 
395 
614 
410 
560 
605 
650 

7, 000 
pounds 
67, 287 
54* 023 
68, 152 
68, 284 
42, 676 
36, 171 
23* 848 

110,773 
76, 056 
86, 091 
81,237 
85, 846 
66, 464 

7, 000 
dollars 
20, 650 
13, 962 
14*505 
9*003 
8,637 
7*655 
7* 230 

12, 177 
20, 335 
14, 885 
20, 384 
17*479 
16,421 

Source: Foreign Agricultural Service.    Compiled from records of Department of Commerce. 
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SOME SEED CHARACTERISTICS OF COMMERCIALLY 

Most American forest trees reproduce primarily from seeds. To restore and maintain good 
and sow seeds cither directly on the land or in nurseries to produce seedlings which can be 
provide food for many birds and small mammals. Many of the berry, fleshy fruit, and nut 

Time of— 
Commercial seed- 

Species Flowering Seed dispersal bearing age ^ 

1. Alaska-cedar   {Chamaecyparis  nootka- Tears 
tensis)      Early spring . Fall-spring  

2. Alder, red {Alnus rubra) do  Nov.-Dec  20-100. . . 
3. Ash, green {Fraxinus pennsylvanica) . .     May  Oct.-May  20-?  
4. Ash, white (F, americana)     Apr.-May . . . Sept.-Dec  20-175. . . 
5. Aspen, quaking (Populus tremuloides) do  May-June  20-70+ . . 
6. Baldcypress (Taxodium distichum). , .    Mar.-Apr. . , Oct.-Dec  ?  

7, Basswood {Tilia americana)     June-July. . .     Fall-spring. . . .     15-100-}-. 

8. Beech, American (Fagus grandifolia).    Apr.-May. . . After first heavy    40-?. . . . 
frost, 

g. Birch, sweet {Betula lenia) do      Scpt.-Nov      40-? . . . . 
10. Birch, gray {B. popuUJolia) do      Oct.-Jan      8-50 . . . . 
11. Birch, yellow {B. alleghaniensis) do     Nov.-Feb  
12. Birch, paper {B. papyri fer a)     Apr.-June . . ,     Sept.-Apr      15-70+ . 
13. Boxelder {Acer negundo)      Mar.-May...     Sept.-Mar  
14. Butternut {Juglans cinérea)     Apr.-May. . .     Sept.-Oct      20-80. . . 

15. Catalpa, northern {Catalpa speciosa).    May-June. . .    Oct.-Mar      20-?. . . . 
16. Cherry, black {Prunus serótina)      Mar.-June...    Junc-Oct      10-125. • 

17. Chestnut,  American   {Castanea  den- June-July. . .     Oct.-Nov  
tata). 

18. Coffee tree,   Kentucky   {Gymnocladus   June      Scpt.-Mar     ?  
dioicus). 

19. Cottonwood,   easter'n   {Populus   del- Feb.-May...     Apr.-June      lo-dcath. 
toides). 

20. Cypress,    Arizona    {Cupressus    art- Spring. . . . ^ .     Sept.-following        
Zonica). years. 

21. Douglas-fir {Pseudotsuga menziesii).. . Spring-               Aug.-Sept     9-600. . . . 
summer. 

22. Elm, American {Ulmus americana). . Feb.-Apr. . . .     Mar.-June      15-300. . . 

23. Elm, rock {U. thomasii)  Mar.-May...     May-July      20-250. . . 
24. Elm, slippery {U. rubra)  Feb.-Apr. . . .     Apr.-June      15-200. . . 

25. Fir, balsam {Abies balsamea)     May  Sept.-Nov      20-60+ . . , . 

26. Fir, California red {A. magnifica). . .    June  Sept.-Oct      Middle-age. 
27. Fir, Frascr {A.Jraseri)  May-June. . . Oct.-Nov  
28. Fir, grand {A. grandis)      Spring.  Sept.-Oct      20-100+ . . . 

29. Fir, noble {A. procera)     ?  Oct      50-100+ . . , 

30. Fir, Pacific silver {A. amabilis)      Spring  Oct  
31. Fir, white {A, concolor)  May-June. . . Sept.-Oct     40-100+ . . . 
32. Hackbcrry {Celtis occidentalis)  Apr.-May . . . Oct.-wintcr  

33. Hemlock, eastern {Tsugacanadensis). May-June. . . Sept.-winter. . . 30-400+ . 
34. Hemlock, western {T. heierophylla). .     Spring  Sept  25-200+ . 
35. Hickory,     bitternut    {Carya    cordi- Apr.-May... Sept.-Dcc. . . . . 30-175. ■• 

Jormis). 
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forest stands, it is necessary to provide favorable conditions for natural seeding or 
planted. This requires an understanding of seed habits and characteristics. Most 
species also are a source of food for larger mammals, including man. 
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Frequency oj 
good seed 

crops 2 

Tears 
Occasional. . . 

4  
1+  
3-5  
4-5  
3-5  

i+. 

2-3- 

1-2. 
I+. 
1-2 . 
I+. 
I+. 
2-3. 

2+. 
+ 1. 

I+. 

1-2. 

I+. 

iH-. 

3-7- 

1+. 

3-4- 
2-4. 

2-4  

2-3  

2-3  

Infrequent. . , 

2-3. 
2-4. 
i+. 

2-3. 
2-5- 
3-5- 

Weight per i^ooo cleaned seeds ^ Seed dormaïicy ' 

Average 

Grams 

Range Kind 

Grams 
4. 20 2. 52-6. 87 Embryo? . 

. 68 . 42-1. 25 . . . .do. . . 
26. 22 18. 44-41. 24 Embryo . . 
45.36 24.92-82.47  do... 

.13       None.... 
94. 50 49. 85-348. 92 Embryo -(- res 

Occurrence 

General?. 
General. . 
....do... 
....do... 
Quite gen. 
General. . 

90. 72 56. 70-151.20 

263.50       197-22-348.92 

.70 

. 11 
I. or 

•33 
38.44 

15, 120. 00 

21. 60 
94-50 

3, 489* 23 

1,649.45 

1.30 

11.34 

ID. 80 

6.67 

64.80 
II. 06 

7-56 

68.73 
8. 10 

19- 55 

31.07 

40. 14 
30.04 

105.49 

2.43 
1-53 

2, 907. 69 

inous sccd- 
coat? 

Embryo, imper- 
meable seed- 
coat, tough 
pericarp. 

Embryo  

.do. 

to gather 
tree seeds 

Average 
laboratory 

^ germina- 
tion 

Percent 

27 
42 
38 
59 
12 

34 

.do.., 

• 49-- 92 
. 09-. 13 

.50-1.63 
. II-. 74 

30. 24-55. 32 
11, 340. 00- 
30, 240. 00 

15. 12-28. 35 
56. 00-146. 32 

2, 835. 00- 
4, 536. 00 

I, 242. 74- 
2, 160. 00 

Embryo? do. . 
. . . .do do. . 
.... do do. . 
.... do do. . 
Embryo do.. 
Embryo + hard     ... .do. . 

seedcoat? 
None?      General?. 
Embryo + hard    General. 

seedcoat? 
Embryo do.. 

Impermeable 
seedcoat. 

. ..do. 

. 77-2. 27    None      Quite gen. 

7. 69-16. 80    Embryo?      General. . . 

Variable... 6. 67-22. 68    Embryo + hard 
seedcoat? 

4-77-9-45    Embryo, 

50. 40-90. 72 
8. 40-12. 96 

4. 80-15. 12 

41. 24-113.40 
6-57-10. 31 

10. 24-36. 00 

None. . . 
Embryo. 

.do. 

....do.. 

....do.. 
Embryo? 

23, 50-40. 50    Embryo. 

30. 44-55. 32 
16. 68-55. 32 

...do. 

...do. 
84. 00-129. 60    Embryo, seed- 

coat? 
1.26-3.44    Embryo. 

. 89-2. 06    ... .do. . 
2, 451. 89-    .... do. . 

3, 628. 80 

Some, but not 
all lots. 

General  
In northern 

sources. 
Some, but not 

all lots. 
....do  
....do  
Some, but not 

all lots? 
Some, but not 

all lots. 
....do  
....do  
General  

Variable  
....do  
General  

85 

43 
64 
27 
34 
33 
65 

63 

72 

75 

88 

26 

65 

63 

85 
17 

42 
28 

24 

22 
34 
41 

38 
56 
55 
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SOME SEED CHARACTERISTICS OF COMMERCIALLY 

Time of— 
-N   Commercial seed- 

Species                                      Flowering             Seed dispersal bearing age ^ 

Tears 
36. Hickory, mockernut (C. tomentosa). .     Apr .-May . . .     Sept.-Dec, .... ¡25-200. . . . 

37. Hickory, pignut (C glabra) do do. .  30-300. . . , 

38. Hickory, shagbark (C ovata)      Apr.-June do  40-300. . . . 

39. Hickory, shellbark (C. laciniosa) do do  40-350. . . . 

40. Honeylocust {Glediisia triacanthos).. .     May-June. . .     Scpt.-Feb  10-100. .. , 

41. Incense-cedar {Libocedrus decurrens) .    January      Oct.-Nov  20-200+ . . 

42. Juniper, Rocky Mountain {Juniperus    Spring      Long persistent. 10-300. . . , 
scopulorum). 

43. Larch, western (Larix occidentalis) do.      Aug.-Sept  40-60+ . . , 

44. Locust, black {Robiniapseudoacacia) . .     May-June. . .     Sept.-Apr      6-60  

45. Maple, red {Acer rubrum)      Feb.-May. . .    Apr.-July  

..do... . .  Aug.-Sept, . . , ■ • 35-400 

..do.... . .  Sept.-Nov. . . . . 20-150 

..do.... . .  Sept.-Oct. , . . . 25-200 

. .do. . . .  do  . . 20-150 

46. Maple, silver {A. saccharinum)      Feb.-Apr. . . .     Apr.-June  35-?- ■ ■ 
47. Maple, sugar {A, saccharum)      Mar.-May..,     Oct.-Dec  ?-200+ . 
48. Oak, black {Quercus velutina)      Apr.—May . . .     Sept.—Nov  20-100. 

49. Oak, bur {ÇK macrocarpa)  

50. Oak, chestnut (Q^. prinus)  

51. Oak, northern red (Q,. rubra)  

52. Oak, scarlet {(¿.. coccinea)  

53. Oak, southern red {(¿.Jalcata) do do  25-125. . 

54. Oak, swamp chestnut ((). michauxii) do do  

55. Oak, white ((). alba) do do  20-300. . 

56. Pecan [Carya illinoensis)      Mar.-May...     Sept.-Dec  20-300. . 

57. Pine, eastern white {Finns strobus) . .     Apr.-June. . .   ..Sept.-Oct  15-250. . 

58. Pine, jack (P. banksiana)      May      Fall-several 5-80+ . . 
years. 

59. Pine, Jeffrey {F.jeffreyi)     June      Fall-spring. . . . 8-150+ . 
60. Pine, loblolly (P. taeda)      Mar.-Apr. . .    do. .  12-60+ . 

61. Pine, lodgepole {F. contorta)     June  Fall-several 5-200+ . . 
years. 

62. Pine, longleaf (P. palustris)      Feb.-Apr. . . .     Sept.-Dec  20-350+ . 
63. Pine, ponderosa (P. ponderosa)      Apr.-June . . . Fall-spring .... 20-150+ . 
64. Pine, red (P. resinosa) do  Fall-summer. . . 25-200+ . 
65. Pine, shortlcaf (P. eçhinala)      Mar.-Apr. . .     Nov.-Dec  16-280+ . 

66. Pine, slash (P. elliottii)     Jan.-Mar.. . .     Sept.-Oct  12-150+ . 
67. Pine, sugar (P. lambertiana)      May-June. . .     Aug.-Oct  40-175+ . 
68. Pine, western white (P. montícola), . .     Spring. ' . . . . Fall-spring .... 10-300+ . 
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Frequency of 
good seed 

crops 2 

Tears 
2-3. 

1-2. 

1-3- 

1-2. 

1-2. 

3--- 

2-5- 

5-6. 

1-2. 

i+. 

i+. 
3-7. 
2-3. 

2-3  

1-2  

2-3  

Irregular. 

4-10. 

1-2. . 

3-5-• 

3-4.. 

2-4.. 
3-10. 

1-3. 

3-7.. 
2-5- 
3-7.' 
5-10. 

P: 

Weight per 1,000 cleaned seeds 3 Seed dormancy ■ 

Grams 
5, 040. 00 

2, 268. 00 

4, 536. 00 

15, 120. 00 

162. 00 

30.24 

15.86 

3-17 

18.90 

19-89 

324. 00 
^74. 36 

I, 814. 40 

6, 048. 00 

6, 048. 00 

3, 240. 00 

I, 620. 00 

762. 35 

4, 536. 00 

3, 024. 00 

4, 536. 00 

16.80 

3-45 

113.40 
24.65 

4-45 

108. 00 
37.80 

8. 72 

9-45 

31.28 
216. 00 

16.80 

Rarige 

Grams 
4, 014. 16- 
13, 341. 18 
2j 016. 00- 

2, 592. 00 
3, 024. 00- 

5, 670. 00 
12, 960. 00- 

18, 144. 00 
I 12. 00-259. 20 

15. 64-70. 88 

10.77-25.34 

2, 30-4. 63 

12.96-28.35 

11.87-35-72 

238. 74-504- 00 
49.85-141.75 

I, 134.00- 
3, 628. 80 

3, 360. 00- 
II, 340. 00 
4, 536. 00- 

8, 247. 27 
I, 778. 82- 
5, 670. 00 

1, 120. 00- 
2, 926. 45 

577. 83- 
I, 163. 08 

2, 326. 15- 
8, 247. 27 

2, 160. 00- 
6, 480. 00 

2, 835. 00- 
8, 247. 27 

8. 56-22. 68 

I. 81-6. 39 

84. 00-146. 32 
18. 14-28. 35 

Kind 

Embryo  

....do  

....do  

.do. 

Impermeable 
seedcoat. 

Probably 
embryo. 

Embryo + 
seedcoat. 

Probably 
embryo. 

Impermeable 
seedcoat. 

Embryo  

Occurrence 

General, . . . 

....do  

....do  

....do  

....do  

Variable.... 

General. . . . 

Variable.... 

General, . . . 

555 

Average 
laboratory 

. germina- 
tion 

Percent 
66 

85 

80 

50 

50 

22 

27 

68 

None  
Embryo  
....do  

....do  

None  

Embryo  

. ...do  

....do  

None  

....do  

Embryo  

....do  

Probably 
embryo. 

....do... 

....do... 

Some, but not 
all lots. 

General  

Variable ^. . . 

General  

....do  

....do  

....do  

....do  

Quite gen. . . 

General  

Quite gen. . . 

Occasional... 

....do  
Quite gen. . . 

2.84-11.94    ....do     Occasional... 

75.60-119.37 
19.72-65.74 
6.39-15. 12 
7.26-12.43 

28. 35-34- 89 
141.75-302.40 

14. 18-32. 40 

....do  

....do  
None  
Probably 

embryo. 
....do  
....do  
Seedcoat, prob- 

ably embryo. 

Rare  
Occasional... 
General  
Quite gen. . . 

Occasional... 
Variable  
....do  

76 
39 
47 

45 

82 

58 

62 

91- 

87 

78 

50 

64 

68 

68 
60 

64 

54 
59 
75 
68 

61 

^l 48 
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SOME SEED CHARACTERISTICS OF COMMERCIALLY 

Time of— 
, »   Commercial seed- 

Species Flowering             Seed dispersal bearing age ^ 

Tears 
69. Port-Orford-cedar    {Chamaecyfaris    Spring  October  8-100+  

lawsoniana). 
70. Redcedar, eastern {Juniperus virgini- Mar-May... Feb.-Mar  10-175  

ana). 
71. Redcedar, western {Thuja plicata) . .     Apr  Aug-Oct  16-200+  

72. Redwood {Sequoia sempervirens)  Nov.-Mar . . . Fall  20-300+ , . , 

73. Sequoia, giant {S. gigantea)  Feb.-Mar . do  125-300+ . . 
74. Spruce, black {Picea mariana)  May-June. . . Oct.^  30-250  
75. Spruce, Engelmann (P. engelmannii). June-July. . . Sept.-Oct  16-200+ . . . 
76. Spruce, red {P, rubens)  Apr-May. . . Sept  30-?  
77. Spruce, Sitka {P. sitchensis) do  Early fall  35-?  
78. Spruce, white (P. glauca)      May  Aug.-Nov  30-?  
79. Sweetgum {Liquidambar styraciflua) . . Mar.-May... Sept.-Nov  20-150  

80. Sycamore, American {Platanus occi-    May  Sept.-May      25-250. . 
dentalis). 

81. Tamarack {Larix laricina) do  Sept     40-75+ • 
82. Tupelo, black {JVyssa sylvatica)      Apr.-June. . . Sept.-Oct  
83. Walnut, black {juglans nigrn)      May-June. . . Fall      12-? . . . , 

84. White-cedar,    Atlantic    {Chamaecy-    Mar.-Apr. . .    Oct.-Nov     4-100+ . . 
paris thyoïdes). 

85. White-cedar,   northern   {Thuja   oc-    Apr.-May...     Aug.-Oct      30-100+. 
cidentalis). 

86. Yc]\ow-pop\sLr{Liriodendronlulipifera).   Apr.-June. . .     Oct.-Jan      15-200+ . 

1 Most tree species begin to bear seeds several years earlier than indicated and continue 
almost to death, but the most abundant production normally is between the ages indicated. 
Open-grown trees usually bear earlier and more abundantly than those in stands. 

2 Most trees bear some seed in the years between good crops, although total failures may 
occur. 

3 Seeds cleaned for commercial use. Wings, fleshy parts removed in many species. 
4 Seeds of many woody plants contain dormant embryos. Such dormancy usually can be 

broken by holding the seeds for i to 3 months in a moist medium at 0° to 5° G. Some species, 
chiefly legumes, have hard or impermeable secdcoats which can be overcome by mechanical 
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Frequency of 
good seed 

crops ^ 

Weight per j,ooo cleaned seeds ^ Seed dormancy ^ 

Tears 
4-5- 

2-3. 

2-3. 

H-. 
4-5- 
2-3. 
3-8. 
3-4- 
2-6. 
1-3- 

1-2. 

5-6  

Irregular. 

1+  

5  

Irregular. 

Average 

Grams 
2. 16 

10.50 

I. 10 

3-72 

4.98 
1. 12 
3-36 
3-24 
2. 16 
1.89 

5-53 

2. 22 

I. 42 

137-45 
II, 340.00 

•99 

I.31 

32.40 

Range 

Grams 
. 76-5. 67 

Kind Occurrence 

Embryo?      General?. 

General. 7. 69-25. 77    Embryo + seed- 
coat? 

. 90-2. 23    Embryo      Slight, 
variable. 

1. 51-7. 69    Probably . . . .do  
embryo. 

3. 44-8. 40     .... do do  
. 89-1. 40    Embryo      General  

2. 27-6, 57     .... do      Occasional... 
1. 57-4. 54     .... do      General  
I. 13-2. 93     ... .do  Variable  
I. 14-3. 19     ... .do      General  
5. 04-6. 98    Probably .... do  

embryo. 
1. 99-3. 00     .... do      Quite gen . . . 

I. 08-2. ] Embryo      General. , 
113. 40-245. 19     ....do do.. 

4, 536. 00-    Embryo + hard     .... do.. 
22, 680. 00        seedcoat? 

. 91-I. 08    Embryo?      General?. 

. 80-2. 47    Embryo      Slight, 
variable. 

18. 90-45. 36    Embryo + seed-    General. . . 
coat? 

Average 
laboratory 

^ germina- 
tion 

Percent 
52 

42 

51 

10 

25 
64 

ll 
60 
50 
70 

35 

47 
30 
75 

84 

46 

5 

scarification or soaking in H2SO4. Several trees have seeds with both types of dormancy. In 
some species seed dormancy is general; others may have both dormant and nondormant seed 
in the same lot; and still others may vary between lots, some lots being completely dormant 
and others completely nondormant. Types of dormancy suspected but not proved experi- 
mentally are indicated by question mark. 

0 No embryo dormancy in species proper, but general embryo dormancy in var. olivae- 
for mis. 

0 Black spruce cones are retained for 2 or 3 years in a state of active seed dispersal. 



DATA ON SOME FOREST TREES 

Scientific name Common name ^ 
Alder, red     Alnus rubra  
Ash, black     Fraxinus nigra  
Ash, green      F. pcnnsylvanica  
Ash, white      F. americana  
Aspen, bigtooth  Populus grandidentata 
Aspen, quaking  P. tremuloides        225, 000 
Basswood, American      Tilia americana  
Beech, American      Fagus grandifolia  
Sugarberry      Geltis laevigata  
Birch, paper     Betula papyrifera  
Birch, sweet     B. lenta  
Birch, yellow     B. alleghaniensis  
Boxelder     Acer ncgundo  
Buckeye, Ohio      Aesculus glabra  
Buckeye, yellow      A. octandra... ;  
Butternut     Juglans cinérea  
Cedar (Alaska-cedar)  Ghamaecyparis nootkatensis. 
Cedar (Atlantic white-cedar)      C. thyoides  
Cedar (eastern redcedar)     Juniperus virginiana  
Cedar (incense-cedar)      Libocedrus decurrens  
Cedar (northern white-cedar)     Thuja occidentalis  
Cedar (Port-Orford-cedar)  Ghamaecyparis lawsoniana.. 
Cedar (western redcedar)     Thuja plicata  
Cherry, black      Prunus serótina ;  
Gottonwood, eastern      Populus deltoides  
Cypress (baldcypress)     Taxodium distichum  
Dogwood, flowering      Cornus florida  
Elm, American     Ulmus americana  
Elm, rock     U. thomasii  
Elm, slippery     U. rubra  
Fir, balsam     Abies balsamea  
Fir, California red     A. magnifica  
Fir (Douglas-fir)      Pseudotsuga menziesii  
Fir, grand     Abies grandis  
Fir, noble     A. procera  
Fir, Pacific silver     A. amabilis  
Fir, subalpine     A. lasiocarpa  

Treatment 
Number seedjoz recommended 

for germina- 
Average Range tion 2 

41,500 22, 600- 67, 500 (a) 
510 380- 590 («) 
790 580- I, 180 («) 
625 340- I, 140 (a) 

190, 000 
225,000 

310 

None 
None 

190- 500 (¿) 
100 80- 140 w. 
270 230- 360 {a) 

86, 000 38, 000-260, 000 {a) 
40, 400 30, 800- 58. 300 («) 
27, 900 17,400- 56, 600 (a) 

740 510- 940 ¥1 
3- 4 (i) 
2- 3 if) 

2 I- 4 W 
7,400 4, 100- 11,200 None 

28, 700 26, 200- 31, 200 None 
2, 700 I, 100- 3.700 (0 

900 400- I, 800 («) 
21,600 11,500- 35. 500 None 
13, 200 5, 000- 37. 500 None 
25, 800 12, 700- 31.500 None 

190 300- 500 t) 
2I,800 12,500- 36, 800 None 

300 80- 500 ^f\ 
280 200- 390 if) 

4, 200 3, 000- 5.900 ia) 
440 31O" 560 i") 

2, 560 2, 180- 3.370 (a) 
3.720 1,870- 5.900 («) 

410 250- 680 ia) 
2, 610 I, 250- 4.250 (a) 

1.450 740- 2, 780 ^"1 
910 700- I, 200 " 700 500- 930 W 

2,340 I, 49P- 3.200 if) 

on 
01 

> 
QD 
o 
o 

O 
■n 

> 
70 

c 
m 



Fir, white     A. concolor  
Gum (sweetgum)  Liquidambar styraciflua. . . . 
Hackberry      Celtis occidentalis  
Hemlock, eastern     Tsuga canadensis  
Hemlock, mountain     T. mertensiana  
Hemlock, western     T. heterophylla  
Hickory, bitternut      Carya cordiíormis  
Hickory, mockernut     G. tomentosa  
Hickory, pignut     G. glabra  
Hickory- shagbark      G. ovata  
Hickory, shellbark      G. laciniosa  
Juniper, Rocky Mountain     Juniperus scopulorum  
Juniper, western     J. occidentalis  
Larch, western     Larix occidentalis  
Locust, black      Robinia pseudoacacia  
Locust (honeylocust)      Gleditsia triacanthos  
Madrone, Pacific     Arbutus menziesii  
Magnolia, southern      Magnolia grandiflora  
Maple, bigleaf     Acer macrophyllum  
Maple, red     A. rubrum  
Maple, silver      A. saccharinum  
Maple, sugar     A. saccharum  
Oak, black     Quercus velutina  
Oak, bur     Q. macrocarpa  
Oak, California black     Q. kelloggii  
Oak, cherrybark  Q. falcata var. pagodaefolia. 
Oak, chestnut     Q. prinus  
Oak, live     Q. virginiana  
Oak, northern red     Q. rubra  
Oak, Oregon white      Q. garryana  
Oak, pin     Q. palustris  
Oak, post      Q. stellata  
Oak, scarlet      Q. coccínea  
Oak, southern red     Q. falcata  
Oak, white      Q. alba  
Oak, willow     Q. phellos  
Pecan     Carya illinoensis  
Persimmon, common     Diospyros virginiana  
Pine, eastern white      Pinus strobus  
Pine, jack      P. banksiana  
Pine, loblolly      P. taeda  
Pine, lodgepole      P. contorta  

940 520- I, 710 

5,100 4: , 050- 5^ ^50 
270 220- 340 

11,700 8, 300- 22, 400 
7>i5o 3, 750- 12, 900 

13, 700 183 , 500- 31, 800 

10 8- 12 

6 2- 7 
12 II- 14 
6 5- 9 
2 

1,790 I. 120- 2,610 

650 500- 810 

8,900 b, , 100- 12, 300 

I, 500 I, , 000- 2, 200 

175 iio- 250 

360 
190 175- 2X0 

I, 420 800- 2,490 

90 60- 120 

380 200- 570 
16 8- 25 
3 2- 5 
7 

3- 12 

24 21- '^l 9 5- 16 
5 

25 20- 34 
25 15- 40 

17 10- 25 

37 24- 49 
9 4- 13 

40 37- 43 
6 3- 10 

74 41- no 
1,680 I, 250- 3,400 
8, 200 4, 430- 15,600 
^ 150 I, 000- I, 560 

8, 450 6, 900- 10, 300 

w 
ia) 
{a) 
W 
W 

ic) 
W 
(¿) 
(¿) 

None 
W 
w 
{a) 
W 
(«) 

{a) 
(.a) 
(«) 
(<z) 

(«) 

None 
None 

{a) 
None 

{a) 
None 

(a) 
{a) 

None 
{a) 
{a) 
{a) 
{a) 

> 

m 
2 
o 

(a) 
{a) CD 



DATA ON SOME FOREST TREES-Continued % 
Treatment        o 

Number seed/oz. recommended 
' ■"■ ^ for germina- 

Common name ^                                                                       Scientific name                                       Average                Range tion ^ 
Pine, longleaf     P. palustris                260          240-        370 (/) 
Pine, Monterey     P. radiata            i, 000          810-    i, 440 None 
Pine, pinyon     P. edulis                120            95-        155 None 
Pine, pitch     P. rigida            3, 900      2, 250-   5, 200 (/) 
Pine, ponderosa     P. ponderosa. .                750          430-    i, 440 (a) 
Pine, red     P. resinosa            3, 250      i, 870-   4, 400 None 
Pine, shortleaf     P. echinata            3, 000      2, 280-    3, 900 (/) 
Pine, slash     P. elliottii                910          810-    i, 000 (/) 
Pine, sugar     P. lambertiana                130            95-        200 {a) 
Pine, Virginia     P. virginiana           3, 300      2, 500-   4, 700 None 
Pine, western white     P. monticola            i, 690          880-    2, 000 (a) 
Poplar (yellow-poplar)     Liriodendron tulipifera                875          625-    i, 500 (a) 
Redwood     Sequoia sempervirens            7, 600      3, 680- 18, 600 {a) 
Sequoia, giant     Sequoia gigantea            5, 650      3, 360-    8, 200 {a) 
Spruce, black     Picea mariana         25, 000    21, 000- 31, 900 {a) 
Spruce, Engclmann     P. engelmannii            8, 500      4, 300- 12, 500 None 
Spruce, red     P. rubens            8, 700      6, 200- 18, 000 {a) 
Spruce, Sitka     P. sitchensis          13, 100      9, 700- 25, 000 (a) 
Spruce, white     P. glauca          15, 000      8, 900- 24, 800 {a) 
Sycamore, American      Platanus occidentalis          12, 700      9, 400- 14, 400 (/)              ¡^ 
Tamarack     Larix laricina          19, 800    13, 100- 26, 200 None           > 
Tupelo, black     Nyssa sylvatioa                200          115-        250 {a)             J 
Walnut, black     Juglans nigra                    2               i -            6 (c)              o 
Willow, black     Salix nigra     ^ 150? 000      None           ^ 

1 Common names shown in parentheses are the preferred comnnon names but are listed alphabetically according to usual usage. Thus "Alaska Q 
cedar" is listed under "cedar" although this tree is not a cedar, which name is reserved for trees of the genus Cedrus. "n 

2 Most tree seeds, except those requiring severe treatment, germinate in the spring if sown the fall before. For seed sown in the spring, stratifica- > 
tion may be necessary or will hasten or improve germination. The stratification process, mixing seed with moist sand or sand and peat moss and storing C) 
at cool temperatures, is a substitute for the conditions of overwintering. The following treatments are recommended to improve germination: 2 

(a) Stratify for 2-3 months at 33^-41° F, 2 
{b) Soak in concentrated nitric acid for )4-2 hours, then stratify for 3-5 months at 33*^-41° F. . r- 
{c) Stratify for 4 months at 33°-41 ° F.                                          ' -• 
(4 Stratify for 2-4 months at 68°-8o° F., then stratify for 2-4 months at 33^-41 ° F. ^ 
{e) . Scarify the seedcoat or soak the seed in concentrated sulfuric acid for 20-120 minutes. m 
(/) Stratify for 1-2 months at 33°-4i'^ F. 

3 Approximate.                                                                                         . S 
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ABERRATION (ab-burr-r?);-shun) A non- 
typical, form or function. A straying from the 
normal. Some abnormality of an individual 
organism or part or of a biological happening. 

ABNORMAL Unusual; away from the nat- 
ural pattern. 

ABORT (nh-bort) To fail in the early stages 
of formation. The development of the young 
seed may be stopped early in its growth; its 
cells collapse and largely disappear. 

ABSCISSION {ab-sizh-un) Separation of 
plant parts from the main body of the plant, 
such as the dropping of leaves, flowers, fruits, 
or buds. Generally associated with the forma- 
tion of a special layer of thin-walled cells 
called the abscission layer or zone. 

ACCESSORY ORGANS Attached structures 
that may or may not contribute to the main 
function of the organ. 

AcHENE (ay-keeji) A small, dry, one- 
seeded fruit with a thin distinct wall that 
does not split open. 

ACORN The nonsplitting, one-seeded fruit 
of the oak. 

AGRéABLE   In terms of an acre, or per acre. 

ADAPTATION (add-ap-/«j;-shun) The re- 
action of plants to environmental conditions. 
One kind may respond to some conditions 
of soil, site, or climate favorably while another 
kind does not. 

ADVENTITIOUS (add-ven-/ú/¿-us) A de- 
scriptive term for a structure that arises in an 
unusual place, such as a bud that develops 
from areas of a plant other than the base of a 
leaf or a leaf scar. 
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ADVENTITIOUS EMBRYONY (add-ven-í/íA-us 
<?m-bree-flA-nee) The embryo origin from a 
somatic diploid cell of the nucellus or integu- 
ments by a series of somatic cell divisions. 

AERATION (ay-er-í2;;-shun) Bringing air 
into a substance or tissue. Making air, and 
therefore oxygen, available to a material. 

AGAR A gelatinous substance ^extracted 
from a seaweed such as certain red algae. 
It is an ingredient used in making culture 
media to study the growth characteristics of 
micro-organisms. 

AGGREGATE FRUIT (û^-gre-gate) Fruit 
developed from several pistils in one flower, 
as in strawberry or blackberry. 

ALBINO (al-hy-no) An organism that lacks 
normal color; plants that are white because 
of a lack of chlorophyll and other colored 
substances. 

ALKALOID (al-kah-loid) An organic, ni- 
trogenous, basic substance derived from vege- 
table or animal sources. Some are now syn- 
thesized. Morphine, codeine, strychnine, and 
quinine are alkaloidal compounds important 
in medicine to relieve pain or to stimulate 
the central nervous system. 

ALLOTETRAPLOID (al-lo-¿¿?/í-trah-ployd) A 
plant of hybrid origin with two sets of chromo- 
somes from one parent and two sets from the 
other parent. Although four sets of chromo- 
somes are present, associations of three or 
four chromosomes arc rarely found at 
meiosis since the chromosomes contributed 
by the two parents are dissimilar. 

AMINO ACIDS (a-me-no) Organic acids con- 
taining one or more amino groups (—NH2) 
and at least one carboxyl group (—GOOH). 
In addition, some amino acids (cystine and 
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methionine) contain sulfur. Many amino 
acids linked together in some definite pattern 
form a molecule of protein. 

AMYLOSE (rtm-il-los) The straight chain 
fraction of normal starch. The starch of 
normal corn is made up of two molecular 
types; amylose (straight chain) and amylo- 
pcctin (branched chain). In both starch 
types the basic units consist of the sugar 
glucose. 

ANAEROBIC (an-air-rj/z-bick) Living or 
functioning in the absence of air or free 
oxygen. The opposite of aerobic. 

ANDROGENESIS (an-dro-;V??.-eh-sis) Develop- 
ment in which the embryo contains only 
paternal chromosomes. 

ANGIOSPERM (an-gca-oh-sperm) A kind of 
plant the seeds of which are formed within 
a fruit. 

ANNUAL The kind of plant that normally 
starts from seed, produces its crop of flowers 
and fruits, or seeds, and then dies within one 
growing season. 

ANTERIOR A position that is forward, 
before, or toward the front of an object. 

ANTHER (an-thcr) The saclike structure 
in which the pollen is formed in the flower. 
Anthers commonly have two lobes or cavities, 
which open by longitudinal slits or by ter- 
minal pores and release the pollen. 

ANTIIOCYANIN (an-tho-iz'^Ä-ah-nin) A 
water-soluble plant pigment that produces 
many of the red and blue colors of plants; 
for example, the red color of apples and the 
red and blue colors of many flowers. 

ANTIPODAL NUCLEI (an-tip-o-dal new-k\cc- 
eye) Three of the eight nuclei that result 
from meiosis or sexual cell division in the 
female organ of seed-bearing plants. They 
are usually in the base of the embryo sac, 
contain one member of each pair of chromo- 
somes, and in most plants have no known 
function. 

APEX    Extreme point or distal end. 

ARCHESPORIAL (ahr-keh-j/^o-ree-ul) Refers 
to the difl'erentiated cell situated in the 
nucellar tissue of the ovule which is destined 
to undergo meiosis and give rise to the hap- 
loid generation. 

ARIL A loose, fleshy bag that encloses the 
seed, as in the white waterlily and yew. 

ASEXUAL (a-sex-shn-àl) Nonsexual ; denotes 
reproduction by purely vegetative means, or 
without the function of the two sexes. 
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AUTOTETRAPLOID (aw-to-¿^/;-trah-pjoyd) 
A plant with double the usual number of 
chromosomes. Each specific chromosome is 
present four times and multiple associations 
are found at meiosis. 

AUXINS (awk-sins) Any of several sub- 
stances found in plants that may stimulate 
cell growth, root development,  and so on. 

AWN A slender bristle, such as the 
"beards" of wheat or rye. 

AXILLARY (ax-j"///-a-ree) Pertaining to the 
angle between the leaf and the stem. 

BACKCROSS A plant obtained by crossing 
two plants that have diflferent characters is a 
hybrid. Pollen of the hybrid used on eitlier 
parent, or pollen from cither parent used on 
the hybrid, produces a backcross generation. 

BACTERIOPHAGE A viral agent that pro- 
duces a dissolution of specific bacterial cells. 
Bacteriophage agents will only multiply in 
actively multiplying cells. Cells parasitized 
by phage seem to swell, burst, and disinte- 
grate, liberating large numbers of phage 
particles. 

BERRY A simple, fleshy, or pulpy and 
usually many-seeded fruit, that has two or 
more compartments and does not burst open 
to release its seeds when ripe. 

BIENNIAL The kind of plant that produces 
vegetative growth during the first year or 
growing season. After a period of storage or 
overwintering out of doors, flowers, fruits, 
and seeds are produced during the second 
year, and the plant dies. 

BIOCHEMISTRY The chemistry of life; the 
branch of chemistry that is concerned with 
biological organisms and processes. 

BOLT Formation of an elongated stem or 
seeds talk. In the case of biennial plants, this 
generally occurs the second season of 
growth. 

BROADLEAF Used in weed terminology to 
designate a broad group of nongrasslike 
plants. 

BUD A plant structure that contains an un- 
developed shoot or flower. 

BUDDING The process of transferring a live 
bud from one plant to another, usually by 
insertion under the bark. Also, the plant 
process of forming buds. 

BULB An enlarged, fleshy, thick, under- 
ground part of a stem surrounded by a mass 
of leafy scales. Scales of a bulb arc actually 
thickened and shortened leaves. Roots de- 
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velop from the base of a bulb. The lily is an 
example. 

BULBIL A small bulb produced above 
ground usually in the axil of a leaf. Some- 
times spelled "bulbel." 

BuLBLET Usually refers to a small under- 
ground bulb formed on a parent stem. 

CALLUS A hard or thickened layer at the 
base of certain grass seeds (florets). 

CALLUS TISSUE A shapeless, noncorky mass 
of cell growth that develops from a wounded 
or cut surface of a stem or root. 

CALYX (kay-licks) All of the sepals of the 
flower; forms part of the covering of some 
seed. 

CAMBIAL TISSUE (¿ram-bee-ul) The layer of 
cells found between the bark and the wood 
that gives rise to new growth. It consists of a 
very thin layer of cells, which normally may 
give rise later to cither bark or wood. 

CAMBIUM (cam-bee-um) A layer of cells 
in a stem between the bark and the wood in 
which cell division (resulting in lateral 
growth) occurs. 

CARBON DIOXIDE A gaseous compound that 
is formed when carbon combines with oxygen. 
It leaves the body chiefly when air is exhaled 
from the lung. 

CARBON-14 One of several isotopes of the 
chemical element carbon. {See Isotope.) It is 
somevv^hat radioactive; this activity decreases 
very slowly with time. Carbon-14 occurs in 
very small, and varying, amounts in all 
organisms and in all organic material con- 
taining carbon. In a complicated chemical 
and electronic apparatus, the carbon-14 con- 
tent can be used to date approximately 
ancient organic materials. The com.mon iso- 
tope of carbon, carbon-12, which accounts for 
about 99 percent of the carbon in nature, 
emits no radiation. 

CAROTENE A yellow compound of carbon 
and hydrogen that occurs in plants, a 
precursor of vitamin A. Alpha, beta, and 
gamma carotenes may be converted into 
vitamin A in the body. 

CARPEL (car-pell) The ovule-containing 
receptacle of a pistil. 

CARUNCLE (care-unk-l) An outgrowth or 
thick appendage of the testa or outer seed- 
coat, as in the seed of the castor-oil plant. 

CARYOPSIS (care-e-o/?-sis) A one-seeded 
fruit with the pericarp and scedcoat fused into 
one covering, as in corn and other grains. 

CATABOLISM (ka-iab'O-lism) The break- 
ing down in the body of chemical compounds 
into simpler ones, usually accompanied by 
the production of heat. 

CATALYZE (kai-ah-lies) To induce or ac- 
celerate a chemical reaction by a substance 
that remains unchanged in the process. 

CELL The basic structural unit of living 
organisms. It is comprised of protoplasm en- 
closed, in plants, in a cell wall. The proto- 
plasm consists of a nucleus and a semifluid 
matrix, the cytoplasm, which contains plas- 
tids and many other smaller bodies. Mature 
plant cells usually contain a large cavity or 
vacuole filled with a water solution of sugars, 
salts, acids, and other substances. 

CENTRIFUGE (sen-tri-íew}) An apparatus 
that is used to spin liquids in a circular mo- 
tion at high rates of speed. Particles that are 
suspended in a liquid medium can be sep- 
arated according to their density, the heavier 
particles collecting at the outer rim of the 
circle and the less dense ones collecting in 
layers toward the center. 

CENTROMERE (,i-^«-tro-mere) A short seg- 
ment or region of the chromosome to which 
the spindle fiber appears to be attached when 
the chromosomes are separating during cell 
division. In stained preparations, this region 
is unstained. It is the last portion of the chro- 
mosome to divide during the process of 
chromatids formation; however, it precedes 
the remainder of the new chromosome during 
its migration to the spindle pole. 

CEREALS Members of the grass family in 
which the seed is the most important part 
used for food and feed. 

CHARACTER An identifiable hereditary 
property, such as a specific component of 
color, a structural detail, a color pattern, or 
resistance to disease. 

CHLOROPHYLL {klor-oh-ñll) The light-ab- 
sorbing pigment in plants that gives them a 
green color. The absorption of light by chlo- 
rophyll is the first step in the manufacture of 
carbohydrates from carbon dioxide and 
water. 

CIIROMATID (¿ro-ma-tid) A half chromo- 
some during early stages of cell division when 
it is still joined to its sister chromatid. After 
the half chromosomes separate, the chro- 
matids are known as daughter chromosomes. 
Subdivisions of chromatids are called chro- 
monemata. They are the forerunners of chro- 
matids in the succeeding cell division. 

CHROMATIN (kro-ma-tin) The chemical car- 
rier of inheritance. It is the complex protein 
material within a cell which functions in cell 
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multiplication to reproduce identical *'daugh- 
ter" cells. The material readily absorbs some 
dyes. In prepared microscope slides of multi- 
plying cells, chromatin is commonly the most 
deeply stained portion of the protoplasm 
within the nucleus. 

CHROMATOGRAPHY (kro-ma-io^-ra-fe) A 
method for the separation of compounds 
from one another. Separation is accomplished 
as a result of the movement of compounds at 
different rates in a solvent allov^^ed to flov^ 
very slowly through a porous medium, such 
as paper. 

CHROMOMERES (kro-mo-mcrc) Granules of 
protoplasm occurring along the chromosome 
thread. They are visible during early stages 
of cell division and arc frequently thought of 
as the beads on a string that comprises the 
chromosome. The granules may be accumu- 
lations of nucleic acids and, in this event, 
actually comprise the gene. On the other 
hand, they may be expressions of different 
patterns of coiling along the chromosome 
thread. 

CHROMOSOME (¿ro-mo-soam) A rodlike body 
contained in the nucleus of the plant cell; the 
bearer of the hereditary material. (Adjective: 
chromosomal.) 

CLIMAX The final stage and condition of 
equilibrium of vegetation after a series of 
progressional stages which have developed, 
without serious interruption, under the in- 
fluence of a given complex of environmental 
factors. 

CLONE A group of individuals of common 
ancestry which have been propagated veg- 
etatively, usually by cuttings or natural multi- 
plication of bulbs or tubers. 

CoLCHiGiNE (A:o/-chi-seen) An alkaloid pro- 
duced by the autumn crocus. It is commonly 
used to induce doubling of the number of 
chromosomes in the nuclei of plant cells. 

CoLEOPTiLE (¿oA-lee-o/>-tile) A sheathlikc 
leaf of grasses and other monocotyledons that 
protects the delicate growing point as it 
emerges from the soil. 

COLUMELLA (col-yew-;/2i?//-a) An elongat- 
ed floral axis that supports the carpels in 
certain plants. 

COMA (koh-mah) A tuft of hairs attached 
to a seed. 

COMPANION CROP A crop grown with an- 
other to secure an earlier or larger return 
than from one crop alone. 

COMPOSITE MIXTURE Breeder seed obtained 
by mechanically combining seed from two or 
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more strains. The inixture is increased 
through successive steps in a certified seed 
program and distributed as a synthetic 
variety. 

CONIFER (konn-i-iur) A species of plant that 
bears its seeds in cones, such as a pine tree. 

CoRM Similar to a bulb, but the stem part 
is much thicker and broader and the scales 
form only a thin layer and represent a small 
part of the bulk. Gladiolus is an example. 

CORN In American terminology, J^ea mays, 
or Indian corn; includes sweet corn, popcorn, 
and field types. The word is so used in this 
book. In oíd World terminology, "corn" may 
mean almost any of the Old World cereal 
grains. 

COTYLEDON (kol-e-lee-donc) Seed leaves of 
the embryo. Usually they are thickened for 
storage of reserve food. They may serve as 
true foliage leaves. 

CROSS-FERTILIZE TO fertilize the ovule or 
ovules of one flower with the pollen from 
another flower; commonly refers to the ferti- 
lizing of ovules of flowers of one plant by 
pollen from another plant. 

CROSSOVER UNIT A measurement of the 
degree of linkage between two genes. It is 
expressed in percentages. Crossing over is 
the interchange of corresponding segments 
between two homologous chromosomes be- 
fore the formation of sex cells. When the 
terminal portion of a segmentai interchange 
occurs between linked genes, the association 
between them is broken. The frequency of 
such occurrence is a function of nearness of 
the genes. The crossover units separating two 
genes is equivalent to the percentage of sex 
cells in which the association has been broken 
through segmental interchange. 

CROSS-POLLINATE TO apply pollen of one 
flower to the stigma of another; commonly 
refers to the pollinating of the flowers of one 
plant by pollen from another plant. 

CRUCIFEROUS (croos-^Z-er-us) Pertaining to 
plants in the family Cruciferae. These are 
tap-rooted plants with four sepals and four 
petals arranged in crosses. They include such 
crop plants as radish, turnip, mustard, rape, 
and the many cabbagelikc crops. 

CRYPTOXANTHIN (crip - toe - zan - thin) 
CeoHrjßO, a yellow carotenoid pigment in 
plant parts similar to xanthophyll. It func- 
tions as a provitamin A to some extent. 

CuTiNiZE (kew-tin-ize.) To impregnate a 
cell or a cell w^all with cutin—a complex fatty 
or waxy substance—which makes the cell 
more or less impervious to air and moisture. 
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CYTOPLASM (sie-toe-plasm) The contents 
of a cell outside the nucleus or chromosome- 
bearing portion. In reproduction, the male 
parent normally contributes only chromo- 
somes, whereas both nuclear and cytoplasmic 
constituents from the female parent become a 
part of the offspring. 

CYTOPLASMIC MALE STERILITY A type of 
male sterility conditioned by the cytoplasm 
rather than by nuclear genes and transmitted 
only through the female parent. 

DAMPING-OFF A disease of seeds or young 
seedlings caused by fungi. The disease is most 
evident in young seedlings that topple over 
and die just after they emerge from the soil 
(postemergcnce damping-off). Two other 
types of damping-off are often mistaken for 
poor seed rather than disease: Germination 
failure, in which a seed is invaded in the early 
stages of germination and fails to sprout; and 
preemergence damping-off, in which the 
young seedling is attacked before it pushes its 
way through the surface of the soil. 

DAYLENGTH The number of hours of light 
in each 24-hour cycle. 

DECORTIGATION Removal of the pith and 
bark from fibrous other tissues. Generally, 
this is a mechanical process. 

DEFOLIANT (dee-/oi-lee-ant) A chemical 
or method of treatment that causes only the 
leaves of a plant to fall off or abscise. The 
fruits remain attached. 

DEGENERATION The progressive decrease in 
vigor of successive generations of plants, 
usually caused by unfavorable growing con- 
ditions or diseases. Virus diseases cause great 
loss of vigor. 

DEHISGENCE (dee-/?m-cents) The burst- 
ing open at maturity of a pod or capsule along 
a definite line or lines. 

DESICCATE (DESICCATOR) (des-ik-kate, des- 
ik-kat-er) To dry thoroughly; to remove 
moisture from an object definitely below the 
normal level. A desiccator is a laboratory ap- 
paratus for thoroughly drying substances. It 
commonly consists of a glass container with 
an airtight lid. The drying agent, a desiccant, 
is placed in the container with the material 
to be desiccated. The desiccant absorbs water 
and water vapor very strongly and literally 
takes most of the water away from the ma- 
terial being dried. 

DETASSEL TO remove the tassel or pollen- 
producing organ at the top of a corn plant 
before pollen is released. 

DIAPAUSE (die-a-pausc) In insects, a state 
during which growth and development is 
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temporarily arrested. Exposure to low tem- 
perature is frequently but not always required 
to permit the resumption of these processes. 

DICOT (dyc-kot) A short synonym of di- 
cotyledonous plant, the term refers to plants 
which have two seed leaves in the seed. 
Dicot stems always have definite wood and 
bark layers, and the leaf veins are branched. 

DIFFERENTIATION OF CELLS (dif-er-fß-shi- 
aj^-shun) The development of specialized 
kinds of cells from nonspecialized cells in a 
growing tissue. 

DIFFUSIBLE (dih-/?i^^^ih-bul) Able to 
spread through a system. 

DIMER ACID (die-mcr) A chemical com- 
pound in which two fatty acid molecules are 
combined to form a single molecule. 

DIOECIOUS (dic-eesh-us) Having stamens 
and pistils on different plants. The plants are 
unisexual; therefore both sexes must be grown 
near each other to produce fruit, as in 
American holly. 

DiPLOiD (dip-loid) A plant with two sets 
of chromosomes. 

DiPLOSPORY (dip-plO'Spo-rcG) The forma- 
tion of a diploid egg cell as a rcvsult of failure 
of the egg mother cell to undergo normal 
reduction division. 

DISPERSAL (diss-j&<?r-sal) Spreading or 
scattering. 

DISTAL END The part of a fruit, leaf, tuber, 
or root farthest from its connection with the 
plant bearing it. 

DOMESTICATE To convert a wild plant 
species into a cultivated crop by selection and 
adaption. 

DOMINANT FACTOR A hereditary factor or 
gene possessed by one parent of a hybrid 
which causes a character to be manifested in 
the hybrid to the apparent or near exclusion 
of the contrasted (recessive) character in the 
other parent. 

DORMANCY An internal condition of the 
chemistry or stage of development of a viable 
seed that prevents its germination although 
good growing temperature and moisture are 
provided; also applied to buds. 

DORMANT In a state of dormancy, a resting 
state that must be "broken" by time or 
special conditions before a seed will germinate 
at temperatures and moisture levels suitable 
for growth; applies also to buds. 

DOUBLE GROSS The type of hybrid corn 
most commonly grown.  It is the result of 
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mating two pairs of inbred lines to produce 
two single crosses which are then mated to 
produce a double cross. 

DRUPE One-seeded stone fruit, as cherry, 
plum, and peach. 

DRY MATTER The substance in a plant or 
plant material remaining after oven drying 
to a constant weight at a temperature slightly 
above the boiling point of water. 

ECOLOGY (e-^o/-o-gee) The study of living 
organisms in relation to environment and their 
effects upon one another. The major classes 
of environmental factors relate to climate, 
physiography, soil, and associated organisms. 
Autccology is the study of the ecology of a 
single species. Syn eco logy is the study of 
comm.unities and associations of organisms. 

EcoTYPE (<?Â;-oh-type) A variety or strain 
within a given species adapted to a particular 
environment. 

ELECTRON MICROSCOPE An instrument that 
permits magnification of particles up to 
200,000 diameters. Instead of having the 
specimen exposed to a light source, as with 
the standard light microscope, a stream of 
electrons is directed on the object. The higher 
resolving power of the electron microscope is 
largely the result of the shorter wavelength 
associated with electrons. The electrons arc 
accelerated in a high vacuum through elec- 
tromagnetic lenses and focused on the speci- 
men. They are then projected on a fluorescent 
screen where the image of the particle may 
be viewed or onto a photographic plate. 

EMBRYO (^m-bry-oh) The rudimentary 
plant within the seed. 

EMBRYONIC {em-hry-akn-ik) Relating to, 
or like, an embryo; also used to denote an 
early or incomplete stage of development of 
anything. 

EMERGENCE (ih-m^r-gents) Issuing from 
a place or state. 

ENDOGARP (i?z-do-carp) Inner layer of 
the fruit wall. 

ENDOSPERM (^ß-do-sperm) The tissue of 
seeds, developing from fertilization of the 
polar nuclei of the ovule by the second male 
nucleus, that nourishes the embryo. 

ENERGY The capacity to do work. The 
energy stored in living cells as food material 
is released by respiration for use in growth. 

ENVIRONMENT (enn-?;íí-ron-ment) Sur- 
roundings. A plant's environment includes 
the air, soil, amount of moisture, light, and 
temperature. 
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ENZYME (en-zim) A catalyst produced in 
living matter. It is a specialized protein 
capable of aiding in bringing about chemical 
changes. It promotes a reaction without 
itself being changed or destroyed. 

EPICOTYL (epp-c-cott-l) The growing 
point of the embryo, which gives rise to the 
shoot, or aboveground part of the plant. 

EPIDERMAL (epp-c-derm-l) Relating to the 
epidermis, or outer layer of cells. Epidermal 
cells usually have thickened outer walls to 
protect plants against drying and mechanical 
injury. 

EVOLUTIONARY Orderly, developmental 
change, usually in a definite direction. 

EXOGARP (<?x-o-karp) Outermost layer of 
the fruit wall. 

EXOGENOUS {Gx-odge-\cn-us) Refers to a 
characteristic circular arrangement of plant 
stem parts including cambium, bark, and 
wood. All dicots have this arrangement of 
tissues. 

Fj Denotes the first generation offspring 
coming from the mating of two parents. 

Fj HYBRID The first generation resulting 
from a cross mating of distinctly difí'erent 
parental types. 

FAR-RED LIGHT The radiant energy near 
the long wavelength side of the visible spec- 
trum between 7,000 A and 7,500 A or 700 
and 750 irifx. This is the place in the spectrum 
where the average eye begins to fail to detect 
radiation. 

FASCIATED (/öiÄ-ee-a-ted) The condition 
whereby two or more stem growing points 
develop to form one broad flat stem rather 
than two or more single rounded stems. 

FASCICLE (fas-ih-kul) A bundle of needles 
on a tree, as on pine or larch. 

FAT A glyceryl ester of fatty acids. Fats 
generally are substances of plant and animal 
origin. Fat may be in solid form, as butter, 
margarine, lard, or other shortening, or in 
liquid form, as the vegetable oils. 

FATTY ACID Organic compound of carbon, 
hydrogen, and oxygen, which combines with 
glycerol to make a fat. 

FERMENTATION (fer-men-Zû-shun) Chem- 
ical transformation induced by the activity 
of the enzyme systems of micro-organisms. 
Yeast enzymes produce carbon dioxide and 
alcohol from sugar. In breadmaking, the 
carbon dioxide causes dough to rise. Organic 
substances are fermented by bacteria, molds, 
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and yeasts to a wide variety of products such 
as antibiotics, vitamins, food, and feeds. 

FIBRIL (fie-bril) A small thread or very 
fine fiber. Normally a fiber is constituted of a 
bundle of fibrils. 

FILAMENT The stalk that supports the 
anther in the flower. The filament and anther 
together make up the stamen. 

FIRST-GENERATION HYBRID Same as Fi 
hybrid. 

FLORET {flot-ct) A little flower. In grasses 
the floret consists of the small, inconspicuous 
flower with its small greenish bracts, the 
lemma and palea. 

FLORICEN (y/o-ri-jen) The hormone or 
hormones produced by plants that causes 
them to change from the vegetative to the 
flowering or reproductive state. 

FLUORESCENT {fiew-oh.-rehs-?>ç.nt) A sub- 
stance is fluorescent when upon receiving 
radiation it emits radiation of its own of a 
wavelength either the same as or difl'erent 
from the incident light. 

FORAGE Feed from plants for livestock, 
such as hay, pasturage, straw, silage, and 
browse. 

FOUNDATION PLANTING The first seed in- 
crease from the initial seed stock (breeder 
seed) provided by the originating agency in a 
recognized seed-certification program. 

FOUNDATION SEED A primary source of 
seed of a genetically identified variety from 
which all increases are made. 

FREESTONE A descriptive term used in re- 
lation to drupaceous fruits such as peaches, 
cherries, and plums to indicate that the fruit 
flesh does not adhere to the stone or pit con- 
taining the seed at maturity. 

FRUIT (FRUITS) A fruit is a ripened (ma- 
tured) ovary of a plant, together with any 
intimately attached parts that developed with 
it from the flower. 

FUNGICIDE A chemical that kills or inhibits 
fungi. Bordeaux mixtures, ferbam, and zineb 
are fungicides. 

FUNIGULUS (few-wzc^-you-luss) The stalk 
by which a seed or ovule is attached to the 
ovary. 

GAMETOPHYTE (ga-m¿?í?/-o-fite) The part 
of the plant that produces gametes, or sex 
cells. 
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GEL (jel) A solid form of colloidal sus- 

pension. The process of changing certain 
liquid colloidal systems to a jcllylike state can 
be achieved by cooking, like the white of an 
Q^^j or by cooling, like gelatin desserts. 

GELATINOUS Thick, jellylike, somewhat 
sticky. 

GENERA   (j>;m-er-ah)   Plural oí genus. 

GENE (jeen) The unit of inheritance. 
The physical basis of heredity. It governs, 
controls, afl'ects or conditions the transmission 
and development of one or more hereditary 
characters or traits. Its efl"ect on a character 
is frequently conditioned by its interaction 
with other genes, the cytoplasm, and en- 
vironmental factors. Genes arc arranged in 
linear order in the chromosome. Chemically, 
the gene is thought to be composed of de- 
oxyribonucleic acid, a highly complex, giant, 
organic, double helix molecule. Structurally 
this molecule is thought to consist of two 
spirally rising chains of linked atomic groups 
(five-carbon sugar molecules, called deoxyri- 
bose, alternating with phosphate groups) and 
a series of horizontal members or links (pairs 
of basic molecules) connecting the two spirals. 
Many viruses, which may be closely related 
to genes, also seem to be comprised of bundles 
of such molecules. 

GENETICS The science that deals with the 
mechanisms of heredity. 

GENIG BALANCE The numerical ratio of 
the difl'erent kinds of chromosomes and hence 
of genes. If each specific chromosome is 
present in the same number as the rest of the 
chromosome set, the plant is called a euploid, 
while plants with numerical difl"erences are 
called aneupioids. 

GENIG STERILITY A type of male sterility 
conditioned by nuclear genes. In contrast to 
cytoplasmic sterility it may be transmitted 
by either the male or female parent. 

GENOMIG (jee-no-mick) Pertains to ge- 
nome that refers to chromosome set. 

GENOTYPE (j>n-oh-tipe) The hereditary 
makeup of an individual plant or animal, 
which, with the environment, controls the 
individual's characteristics, such as type of 
flower or bony structure or shape of leaf or 
color of hair. 

GERM PLASM The living stufl" of the cell 
nucleus that determines the hereditary prop- 
erties of organisms and that transmits these 
properties from parent to progeny. The ex- 
pression is also used in a broad sense in re- 
ferring to the total hereditary makeup of 
organisms. For example, geneticists and plant 
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breeders often refer to the seeds and plants 
used in their research and breeding as their 
''collections of germ plasm." 

GERMINATION The resumption of growth 
by the embryo and development of a young 
plant from the seed. 

GERMINATIVE {ger-min-a-úvc) Having the 
ability to grow and develop. 

GiBBERELLINS     (GIBBERELLIG AGED)     (jib-CT- 
ell-ens) Plant growth-stimulating chemicals 
produced by a fungus, Gibberellafujikuroi, that 
attacks rice, causing the stems to elongate so 
rapidly that they become spindly and the 
plants fall down. Japanese scientists found 
that the fungus would produce gibberellins 
when grown in nutrient culture. Their chem- 
ists isolated three compounds and designated 
them as gibberellin A2, A2 and A3. British 
scientists later produced plant responses. 
Commercial preparations are available and 
may consist of a mixture of gibberellin Ai and 
A3 or pure gibberellic acid (A3). The gib- 
berellins induce many different plant effects, 
such as rapid stem growth, overcoming of 
dormancy, production of seedless (partheno- 
carpic) fruits, and other responses. 

GIRDLING (GIRDLE) Removing a band of or 
cutting through the outside bark and the thin 
layer of cambium just underneath the bark. 

GLAND Organs or sweUings that usually 
secrete a watery or characteristic substance. 
Many oily and aromatic products are glandu- 
lar in origin. 

GLOMERATE {glahm-cY-a.tG) A compact 
cluster forming a round mass. 

GRAFT The act of transferring a piece of 
stem, with buds attached, to another plant, 
placing cambium layers adjacent so that 
union will occur. 

GYMNOSPERM (/îm-no-sperm) A kind of 
plant that produces seeds but no fruits. Since 
the seeds are not borne within an ovary, they 
are said to be naked—hence the name. 

HARD SEEDS Seeds that have a seedcoat 
impervious to water or oxygen required for 
germination. Sometimes overcome by scratch- 
ing or scarifying the coat or removal by 
brief immersion in concentrated sulfuric acid 
and thorough washing. 

HEAT UNIT A calculated amount of heat. 
It consists of one degree of temperature above 
an arbitrary level for a duration of an hour 
or other time interval. The day-degree above 
a daily mean of 50° F. is commonly used as a 
heat unit in studying response of certain 
plants to temperature. The base level above 
which units are computed differs for different 
kinds of plants. 
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HEMIGELLULOSE (hem-eh-ji//-you-lohse) 
Cell wall compounds similar in appearance 
to cellulose, but more easily broken down to 
simple sugars. Common forms contain galac- 
tose and arabinose or glucose and xylose as 
well as other substances. 

HERBACEOUS (her-¿í2ji;-shus) Nonwoody, 
as applied to kinds of plant growth. 

HERBICIDE (herb-i-sidG) A chemical or 
mixture of chemicals for killing plants by 
application to the plants or to the soil. 

HEREDITARY (heh-r^öf-ih-tare-y) Trans- 
missible from parent to offspring or progeny. 

HERITABLE Capable of being passed by 
inheritance. 

HETEROFERTILIZATION (kei¿-\ir-oh-fur-tí\-i' 
-^ä>'-shun) The fertilization of the Ggg and 
polar nuclei by sperm cells from different pol- 
len tubes. 

HETEROPLASTIG (keit-ur-oh-plass-tick) Re- 
fers to grafting or transplanting of tissue 
between two unrelated plants, especially 
plants of a different genus or species. 

HETEROZYGOUS (hett-ur-oh-zie-gus) Not 
true-breeding for a specific hereditary char- 
acter. A plant that does not breed true for 
flower color is called heterozygous for this 
character. Plants may be heterozygous for 
some characters and homozygous for others. 

HIGII-AMYLOSE CORN A special type of corn 
that has starch with a greater than normal 
percentage of the straight chain starch com- 
ponent, amylosc. 

HILUM (high-lum) The scar left on the 
seed at the place of detachment from its base 
or seed stalk. 

HOMOLOGOUS CHROMOSOMES (ho-w2o/-o-gus 
Â;ro-mo-soms) The members of a pair of 
chromosomes that occur in all but the sex 
cells of the higher plants. Such members are 
structurally similar but may vary greatly as 
to the hereditary potential of genes carried 
in the chromosomes. When the embryo was 
formed, one member was contributed by the 
male and the other by the female sex cells. 

HOMOZYGOUS (ho-mo--C2-gus) True-breed- 
ing for a specific hereditary character. A 
plant that breeds true for a character such as 
flower color is called homozygous for this 
character. Plants may be true breeding (ho- 
mozygous) for some characters and not for 
others. 

HORMONE (hor-moan) A chemical sub- 
stance that is produced in one part of a 
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plant and induces a growth response in 
another part, generally at extremely low 
concentration of the chemical. 

HOST An organism, as a plant, that har- 
bors a parasite such as a disease-producing 
fungus or an insect that feeds upon it. 

HUMECTANT (hu-mek-tant) A material with 
a high water-attracting capacity. When 
added to other materials that lose water too 
readily, it retards loss of moisture and retains 
freshness. Humectants are used in tobacco, 
cosmetics, and some foods to stabilize mois- 
ture content. 

HURL The straight, fine, smooth broom- 
corn structures used for the outer covering 
of a broom. 

HYBRID VIGOR The increase in vigor over 
the parental types exhibited by hybrids. 
This increase is at a maximum in the first 
generation and decreases by approximately 
one-half in each succeeding generation of 
inbreeding. 

HYGROSCOPIC {higk-grow-scah-pick) Easily 
takes up moisture, even from water vapor 
in the air. 

HYPIIAE (high-ice) Threadlike strands, or 
filaments, that constitute the body (mycelia) 
of fungi. They may be divided into cells by 
crosswalls (septate) or be one elongated cell 
with several nuclei (nonseptate), coarse or 
fine, aerial or submerged, stiff or flexible, 
and exhibit different types of branching. 
Some hyphae are specialized for producing 
spores  or for  penetrating  host tissues. 

HYPOGOTYL (high-po-coi-l) The part of the 
axis of the embryo that gives rise to the root 
system of the young plant. 

IMBIBE (im-bibe) To take up water by 
absorption. 

IMBIBITION (im-bi-bih-shun) The taking up 
of liquid by absorption. In seed germination, 
the taking up of water by the seed from a 
moist medium in preparation for germination. 

IMPERMEABI>E (im-per-me-uh-buW) Im- 
penetrable, as when a seedcoat allows no 
passage through of water or gases. 

INBRED Successively self-fertilized; also, a 
plant or progeny resulting from successive 
self-fertilization. 

INBREEDING Successively self-fertilizing a 
breeding line or stock through a number of 
generations. 

INCREASE TO multiply a quantity of seed 
by planting it, rearing the plants that grow 

from it, and harvesting the seeds they pro- 
duce. The seeds resulting from this process 
also arc called an increase. 

INDEHIPCENT (in-dee-Am-cent) Not split- 
ting open when ripe. 

INDEXING Refers to the process used to 
test vegetatively reproduced plants for free- 
dom from virus diseases before multiplying 
them. 

INFLORESCENCE (in-flow-r^j-enz) The 
flowering axis or other specialized flowering 
structure of a plant, such as an umbel, 
raceme, spike, tassel, and panicle. 

INHERITABLE Capable of being transmitted 
from parents to offspring. 

INHIBIT   (in-hib-it)  To prevent or restrain. 

INHIBITOR {in-hib-i-tor) A chemical sub- 
stance that acts to prevent a process from 
occurring. Many chemicals, both natural 
and artificial, can act to prevent seed germi- 
nation. 

INHIBITORY (in-Az7i-i-tor-ee) Property of 
blocking or checking a process or reaction. 

INOCULUM (inn-o^;/i:-you-lum) Material, 
as spores, bacteria, etc., used for infecting a 
plant with a disease or for propagating micro- 
organisms in controlled cultures. 

INTEGUMENT (in-/<?^-you-ment) The tissue 
covering and surrounding the ovule. When 
the ovule matures, it becomes part of the 
seedcoat. 

INTERNODE (m-tcr-node) The portion of 
a plant stem between the places (nodes) from 
which the leaves grow. 

INTERVARIETAL (in-ter-vah-r;;^-e-tal) Be- 
tween two varieties. 

IRRADIANCE (ear-rö;;-dee-ants) Radiation 
(usually meaning light) received by an object. 

ISOLATE (z-so-late) To remove from the 
plant in pure form. 

ISOTOPE (<?;;^-soh-tope) Elemental sub- 
stances having identical chemical properties, 
but somewhat differing atomic weights. Most 
of the common chemical elements have been 
shown to consist of a mixture of two or more 
isotopes. Isotopes of any one element have 
the same number of extra-nuclear electrons, 
and the same nuclear charge, but have dif- 
fering nuclear masses. Today there is major 
interest in radioisotopes. These are basic 
elements that emit radioactive particles or 
radiations that can be detected by electronic 
apparatus or photographic-type film. Radio- 
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isotopes of carbon, iodine, cobalt, phospho- 
rus, and others are now widely used in plant 
and animal research to study translocation of 
chemicals and how they react in the tissue 
systems. 

LANOLIN (lann-o-Ym) The fatty substance 
removed from sheep wool when it is scoured 
and cleaned. When refined, it is used exten- 
sively in cosmetics and provides a nontoxic 
carrier for applying plant regulators or other 
chemicals to the surface of plants. 

LARVA The worm like immature form of 
certain insects. Some are commonly called 
caterpillars, grubs, or maggots. 

LATERAL (/¿7i-er-ul) Located on or de- 
veloping from the side, as a bud located on 
the side of a shoot. 

LEAFSTALK A petiole; the footstalk or sup- 
porting stalk of a leaf. 

LEGUME A plant which is a member of the 
Leguminosae family. These plants have the 
characteristic of forming nitrogen-fixing 
nodules. Beans and peas are examples. Also 
the characteristic dry, dehiscent multiseeded 
pod or fruit of members of this family. 

LEGUMINOUS (le-^iz£^-mi-nuss) Pertaining 
to the pea family. 

LEMMA (km-muh) The small greenish 
bract that is part of the floret in grasses. 

LETHAL {lee-thul) So detrimental as to 
cause death. 

LiGNiFY (LIGNIFICATION) (/z^-ni-fie, lig-ni- 
fi-í;<2;;-shun) To make woody. The thicken- 
ing, hardening, and strengthening of plant 
cells by the deposition of lignin on and in the 
walls of plant cells. Lignin is a complex 
strengthening material which chemically 
shows both phenolic and alcoholic char- 
acteristics. 

LINEAR (/m-e-er) Narrow and long. 
Genes are said to have a linear arrangement 
as they are thought to occur as in a line along 
the chromosome. 

LINKAGE Association of genes (hereditary 
factors) in inheritance because they are 
located in the same chromosome. 

Locus (/o-kus) The fixed position or lo- 
cation of a gene on or in the chromosome. 

LONGEVITY (lon-jVy-eh-tcc) Length of life. 
In a strict sense, the length or period of life- 
span, but commonly applied only to longer- 
than-average duration of life for the organism 
or material being considered. 
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LYSE To destroy or disorganize cells by 
enzymes, viruses, or certain other means. 

MACERATE (maíí-er-ayt) To finely divide 
and separate, as to separate seeds from fruits, 
either fleshy or dry, by softening and wearing 
away the nonseed parts. 

MACROBIOTIC {mak-roh-hic-aht-ic) Macro-: 
long or large; and biotic: relating to life. 
Therefore, that which is long lived. 

MAIZE (mayze) Indian corn, Z^a mays; 
in America, more commonly called corn. 

MALE STERILE Producing no functional 
pollen. 

MALPIGHIAN LAYER (mal-/?i.o'-i-an) A 
protective layer or layers of cells present in 
the coats of many seeds. It is characteristically 
made up of close-packed, radially placed, 
heavy-walled, columnar cells without inter- 
cellular spaces. The cells often arc heavily 
cutinized or lignificd and arc relatively im- 
pervious to moisture and gases. 

MEDIUM (MEDIA) The supporting sub- 
stance on or in which plants, fungi, and 
bacteria are cultured or grown. The term 
usually includes the nutrients as well. 

MEGASPORE (/n^^-a-spor) One of the four 
cells that are formed in the ovule of higher 
plants as a result of meiosis, or sexual cell 
division, Megaspores contain only one mem- 
ber of each pair of homologous chromosomes. 
The enlarged cell which gives rise to the 
megaspores is known as the megaspore 
mother cell, 

MEIOSIS (mye-oÄ-sis) Cell division, in which 
whole chromosomes pair; the members of 
each pair separate and pass to daughter cells, 
resulting in halving the chromosome number. 

MEMBRANE (w^m-brain) A thin, soft, pliable 
sheet or layer or the outer surface of a body 
of protoplasm. 

MERISTEM (w^r-i-stem) Undifferentiated 
tissue comprised of cells capable of under- 
going cell division. 

MERISTEMATIG CELLS (mer-i-ste-??2û/-ik) 
Plant ceils that have not undergone difl'eren- 
tiation to fit a pattern of special uses. In most 
cases, such cells are young cells that later 
develop into highly specialized tissues, such 
as the epidermis, transporting vessels, or sex 
cells. 

MESOBIOTIC {meh-xoh-h^yc-aht-ic) Meso-: 
middle; and biotic: relating to life. Sometimes 
used in a series of longevity terms, between 
macrobiotic and microbiotic, to designate an 
average or intermediate age. 
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MESOGARP (mez-oh'karp) Middle layer of 
the fruit wall. 

METABOLISM (me-ía¿>-o-liz'm) The chemical 
changes within a cell that provide the energy 
required by a plant or animal. It embraces 
both constructive and destructive changes— 
the processes involved in the building up of 
protoplasm and its destruction as required 
for the processes that generate life. 

MiGROBiOTiG (my-crow-hy-aht-ic) Micro-: 
small; and bioiic: relating to life. Therefore, 
that which is short lived. 

MiGROPYLE (mj^-crow-pilc) The pore or 
opening through which the pollen tube enters 
the embryo sac during the fertilization process. 

MiGROSOME (m>'-crow-some) A submicro- 
scopic particle, approximately 0.05-0.2 mi- 
cron {1/500,000-1/125,000 inch) in diameter, 
which can be isolated from living cells. 
Present knowledge suggests that these par- 
ticles contain the enzymes that synthesize 
proteins. 

MiGROSPORE (my-crow-spor) The cells that 
develop into pollen grains. They arise through 
sexual cell division (meiosis) from the micro- 
spore mother cell in the anther of higher 
plants. Microspores contain only one mem- 
ber of each pair of homologous chromosomes. 

MiTOGHONDRiA (wy-toe-chon-dria) Micro- 
scopic structures, which may be spherical or 
rod-shaped, approximately 0.5-2.0 microns 
(1/50,000-1/12,500 inch) in diameter, pres- 
ent in living cells. These particles contain 
organized groups of enzymes, which carry on 
the respiration and possibly other processes 
of cells. 

MITOSIS (my-íoí-sis) The division of a cell 
in which each chromosome splits longitudi- 
nally; the halves pass to daughter cells, each 
of which is identical to the original. 

MiTOTiG (my-¿oí-ick) Pertaining to mitosis. 

MOLECULE (wo/-c-kule) The building block 
of matter. The smallest portion of a com- 
pound or element that is of the same chemical 
identity as the mass. The molecule usually 
consists of two or more atoms and organic 
molecules, such as make up protoplasm, often 
contain hundreds of atoms. 

MoNOGOT (mon-o-kot) A short synonym 
of "monocotyledon"; it refers to plants that 
have single seed leaves. These plants have 
parallel veins in their leaves and no distinct 
bark and wood layers. Examples are bamboo 
and corn. 

MoNOEGious (moe-neesch-us) Having sta- 
mens and pistils in different flowers on the 
same plant, as in the watermelon. 
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MORPHOLOGY (mor-/¿2A/-oh-gee) Form, 

structure, and development. Study of the 
form and structure of organisms, as opposed 
to the study of their chemistry and function. 

MOTHER GELLS Special cells in anther and 
ovule that give rise to pollen and egg, the 
structures of sexual reproduction. 

M^Lt An abbreviation for millimicrons, a 
unit of length used to denote the v/avelength 
of light. The visible spectrum extends from 
about 400 to 700 mju. 

MUCILAGINOUS (myu-sill-Ziy'-i-nuss) Sticky. 

MULTIPLE FRUIT Developed from a cluster 
of flowers on a common base, as in the fig. 

MUTANT (m^oo-tant) A plant or animal 
that differs from its normal or parent strain 
by virtue of an altered genetic characteristic. 

MUTATE TO change suddenly in genie 
constitution. 

MUTATIONS New properties or characters 
that suddenly appear in an organism and 
that are not inherited from its parent; under 
some conditions they are transmissible to the 
progeny. 

MYCELIUM (my-ji?^-lee-um) The vegetative 
threadlike growth, which in fungi acts as 
food-taking structures for the fruiting body. 
(Adjective: mycelial.) 

NECTAR A sweet liquid secreted by flowers 
attractive to insects. Bees make honey from 
the nectar of many flowers, and carry pollen 
to the pistil, thus aiding in seed formation. 

NiAGiN (nye-d-sm) One of the water- 
soluble vitamins of the B complex group. 
It is also known as nicotinic acid (G6H5O2N) 
and is the precursor of the pellegra-prcventing 
factor. 

NICK The two parents for producing hy- 
brid seed are said to nick when they produce 
high yields of seed of a highly productive 
and desirable hybrid. 

N0BILIZAT10N A term used in the breeding 
of sugarcane to indicate repeated matings 
(backcrossing) to the "noble" canes, Sac- 
char urn officinarum. 

NoNALLELic Two contrasting genes 
(hereditary factors) that occupy different 
corresponding positions on the two members 
of paired chromosomes. 

NONSPECIFIC A substance or process with 
a number, instead of a single, of functions 
or actions. 
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NOXIOUS (îiok-shuss) Injurious. A noxious 

weed is one that crowds out desirable crops, 
robs them of plant food and moisture, and 
causes extra labor in cultivation. 

NucELLUS (new-«//-us) Tissue in the 
central part of the ovule in which the embryo 
sac is embedded. 

NUCLEIC ACID (ncw-klee-ik) Highly com- 
plex organic molecules found in the nucleus 
of cells, Deoxyribonuclcic acid, for instance, 
is a giant molecule that is the chief component 
of chromosomes and many viruses. It is 
believed to be the substance that determines 
heredity and governs the behavior of all cells. 

NUCLEUS (ncw-A;/e?-us) The part of the 
plant cell bearing the chromosomes, carriers 
of hereditary units. 

NUT A nonsplitting, one-seeded fruit, with 
a hard, woody shell. 

NYMPH The immature stage of certain 
insects whose growing young resemble the 
parents in body form. 

OcTOPLOiD (oM-toe-ploid) A type pos- 
sessing 8 repetitions of the basic haploid 
chromosome complement. Thus if the hap- 
loid number for a species were lo, the diploid 
number would be 20 and the octoploid 
number 80. 

OFFSET A scaly bud or fleshy rosette of 
leaves borne on a short stem as an ofí*shoot 
from the parent plant. 

OFFTYPE Offtype plants in a seed field 
deviate in one or more characteristics from 
that which is usual in the strain being grown. 

OPTIMAL   (OPTIMUM)   The most favorable. 

ORGANIC ACID Contains only carbon, hy- 
drogen, and oxygen. Among the best known 
organic acids are citric acid (in grapefruit, 
lemon, and orange juice) and acetic acid in 
vinegar. 

ORGANISM A body or individual (a mem- 
ber of the animal or vegetable kingdom) 
exhibiting organization and organic life. 
The individual is composed of a number of 
essential and mutually dependent parts all of 
which partake of a common life. Bacteria 
and fungi are examples of micro-organisms. 

OSMOTIC (ahs-moi-ick) Pertaining to the 
diffusion of substances through a membrane. 

OuTGROss The mating of a hybrid with a 
third parent; also an offtype plant resulting 
from pollen of a different sort contaminating 
a seed field. 
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OVARY The part of the pistil that contains 
the ovule or ovules; it ripens to form the 
fruit. 

OvoiD   (o/z-voyd)   Egg-shaped. 

OVULE The body within the ovary of the 
flower that becomes the seed after fertili- 
zation and development. 

OxiDATiVE (o;i:-ih-day-tive) Refers to the 
processes of oxidation. 

PALEA (pay-lcc-uh) One of the greenish 
bracts that enclose the floret in grasses. 

PALISADE LAYER (pal-i-sayd hy-er) In 
leaves, a somewhat compacted layer of 
elongated cells which underlie the upper 
epidermis with the long axis perpendicular 
to the leaf surface. In seeds, the term is 
used interchangeably with Malpighian layer. 
The term presumably derived originally from 
the resemblance of the palisade layer to a 
fence of stakes. 

PAPPUS A tuft of delicate fibers or bristles 
at the tip of a tiny fruit, such as the feathery 
structure of the ripe dandelion seed that is 
easily blown from the head. 

PARASITE One organism living on or 
within another (the host) and at the expense 
of the host. The host may or may not be 
destroyed in the process. 

PARTHENOCARPIG (par-the-no-karp-ik) The 
production of fruit or a fruiting body without 
seeds. Examples are banana fruits, seedless 
grapefruit or oranges, and seedless grapes. 
This condition can sometimes be induced 
chemically by the use of plant growth 
regulators. 

PARTS PER MILLION (Abbreviated p.p.m.) 
Designates the quantity of a substance con- 
tained in a million parts of a mixture or solu- 
tion in a carrier, such as air or water. 

PASMO (pazz~moc) A fungus disease of flax 
first observed as spots on any part of the 
plant above ground except the flowers. 
The spots may increase in size until several 
join together to form large irregular brownish 
areas. The causal organism is Septoria Uni- 
cola. 

PATHOGEN Any organism capable of caus- 
ing disease in a particular host or range of 
hosts. It obtains its nutrients wholly or in 
part from another living organism. 

PEDICEL   (j&íü'-ih-sell)   Flower stalk. 

PENTAPLOID (/?in-tah-ployd) Having five 
chromosome sets. 
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PERENNIAL A plant that produces vege- 
tative growth year after year without the ne- 
cessity of replanting. 

PERICARP (/?i?r-i-karp) The covering of a 
seed that is derived from the ovary wall. 
It may be thin and intimately attached to 
the seedcoat, as in a kernel of corn; fleshy, 
as in berries; or hard and dry, as in pods and 
capsules. 

PETIOLE   (pett-e-ohl)   The stem of a leaf, 

Pi-iAGE-PLAquE A clear area caused by a 
bacteriophagc in a bacterial colony. The 
bactcriophagc dissolves specific bacterial cells. 

PHASE CONTRAST MICROSCOPE Permits the 
examination of living, transparent materials 
without resort to the usual staining proce- 
dures. Structural details, which often vary 
only slightly in thickness and refractive index, 
become visible by transformation of the phase 
changes of light passing through the object 
into corresponding variations of brightness. 

PHENOMENON A fact, event, or experience 
that is sensed or observed. 

PHLOEM (flow-eui) Conductive tissue in 
higher plants through which food materials 
largely are transported from the leaves to 
the roots. The vessels through which the 
materials are actually conducted are called 
sieve tubes and are components of the phloem 
tissue. 

PHOTOCHEMICAL Pertaining to a chemical 
reaction activated by light. 

PIIOTOPERIODISM (Joh'toh-peer-ce-ohrdizm) 
The response of plants and animals to the 
relative lengths of the daily periods of light 
and darkness. (Adjective: photoperiodic.) 

PHOTOREACTION A reaction that is ini- 
tiated or hastened by light. (Adjective: 
photoreactive.) 

PI-IOTORESPONSIVE Responds to or is af- 
fected by light. 

PHOTOTHERMAL Pertaining to the com- 
bined effects of light and temperature. 

PHYSIOLOGIC RACE Within certain groups 
of fungi, notably the rusts, smuts, and mil- 
dews, strains have originated which can at- 
tack or parasitize only certain specific host 
varieties. Individuals having the same par- 
isitization pattern are said to belong to the 
same physiologic race. More than 200 physi- 
ologic races of stem rust of wheat have been 
described. 

PI-IYTO-    i/i'toe)   A prefix meaning plant. 
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PIIYTOTOXIG (Jie-toe-¿ox-ik) Injurious to 

plant life or life processes. 

PIGMENT (pig-mcnt) Substances that ap- 
pear colored by virtue of differential absorp- 
tion of radiant energy. These substances 
impart color to tissue of plants. Green color 
is a result of chlorophyll; orange and some 
red colors are due to many carotenoids; 
many red to blue colors are anthocyanins; 
light-ycUow colors are flavones. 

PISTIL (pis-úW) The seed-bearing organ of 
the flower, composed of stigma, style, and 
ovary. 

PLANT REGULATORS (growth regulators) 
Synthetic compounds prepared in the labo- 
ratory that induce growth responses in plants. 
Sometimes these responses are similar to those 
induced by chemicals produced by the plant 
itself which are true plant hormones. Plant- 
regulating chemicals have sometimes been 
mistakenly called plant hormones. 

PLASTID (plas-tid) Small bodies or granules 
suspended in the cytoplasm of plant cells. 
Some contain pigments such as those of the 
chloroplasts which give the green color to 
plant leaves. Others contain starch or oil. 

PLATED Placed on or in special media in a 
culture dish, usually in a petri dish, for study. 

PLUMOSE   (ploo-mohs)   Feathery. 

PLUMULE (ploo-mulc) The major young 
bud of the embryo within a seed or seedling 
from which will develop the aerial portions of 
the plant. It usually occurs at the tip of a 
stemlike structure called the epicotyl, that 
part of the embryonic plant axis above the 
cotyledons. 

POD A fruit that is dry and nonfleshy 
when ripe and splits open to release its seeds. 

POLAR NUCLEI Two nuclei that fuse with a 
sperm cell to give rise to the endosperm, a 
nutritive tissue, of the seed. 

POLLEN The more or less microscopic, usu- 
ally yellow, bodies that are borne in the 
anthers of flowers and contain the male gener- 
ative cells. 

POLLEN PARENT The parent that furnishes 
the pollen which fertilizes the ovules of the 
other parent in the production of seed. 

POLLEN TUBE A microscopic tube by 
which the sperm cells move to the embryo sac 
of the ovule. 

POLLINATION (pol-lin-a-shun) The process 
by which pollen is transferred from an anther 
to the stigmatic surface of the pistil of a 
flower. 
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POLYAMIDE (j&o/-i-am-id) A poiymei' the 

units of which arc linked together through 
bonds between carbon and nitrogen atoms. 
Nylon is a typical polyamide. 

POLYMER (pol-i-mer) A large molecule 
formed by joining togedier small identical 
molecules. Polyethylene, the familiar squeeze- 
bottle plastic, is a polymer composed of linked 
units of cthyjene, a gas. 

PoLYPLOiDY (/?o/-ly-ploid-dee) The con- 
dition in which more than two sets of 
homologous chromosomes are carried by the 
cells of a plant. 

POSTERIOR (pos-i^<3r-i-er) A position which 
is behind or to the back of an object. 

pREEMERGENGE (pree-ce-W2Mr;'-ence) Before 
emergence. Often refers to the treatment of 
the soil with weed-control chemicals after 
planting before the crop plants appear above 
ground. 

PRIMITIVE Of simple derivation, or first in 
order of development. 

PRIMORDIA (pry-mi?r-di-a) Organs in their 
earliest stage of development. The primordia 
that will develop into flowers, leaves, and 
sternes are first visible as a dense group of 
cells in meristcmatic tissue. Later they as- 
sume the form characteristic of the organ. 

PRIMORDIAL TISSUE Refers to the earliest 
or primary growth of a very young plant. 
In many plants the structure of primary 
growth differs from subsequent or secondary 
growth. 

PROEMBRYO (pro-<?»2-bree-o) The young 
embryo in the first stages of development. 

PROGENY (proj-e-ny) Offspring, Plants 
grown from the seeds produced by parent 
plants. 

PROTEIN (j6ro-te-in) An essential constit- 
uent of all living cells. Proteins occur natu- 
rally and arc complex combinations of amino 
acids. Proteins always contain the elements 
carbon, hydrogen, oxygen, and nitrogen and 
sometimes sulfur and phosphorus. 

PROTOPLASM (j&ro-to-plas-em) The essen- 
tial, complex, living substance of cells, upon 
which all the vital functions of nutrition, 
secretion, growth, and reproduction depend. 

PROTOTYPE (pro-toc-typc) A pattern or 
original after which other objects arc copies 
or arc developed. 

PROXIMAL END The end of a leaf, fruit, 
root, or shoot that grows closest to the stem 
that bears it. 
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PRUNE Remove vegetative parts of a 
plant to trim or shape it. 

Psi'.UDOGAMous (soo-i/rt/z-gum-muss) Per- 
taining to pseudogamy or the type of apomixis 
where the diploid egg cell develops into the 
embryo without uniting with a sperm and 
fertilization of the polar nuclei is necessary 
for endosperm development and normal seed 
production. 

PUBESCENCE (pyu-hess-centii) A hairy 
covering, usually of short, soft hairs. 

PYCNIDIA (pik-/2iV-i-a) Globose or flasklike 
fungus fruiting bodies containing nonsexual 
spores (pycnidiospores). They arc formed on 
the surface or more or less embedded in the 
tissue of the host and often open by a pore. 
The pycnidiospores are commonly extruded 
in mass or in whorls through the pore. 

QUIESCENCE (kwee-é?j--ents) A state of no 
growth, of dormancy. 

RACEME (ray-seem) A type of flower cluster 
in which single-flowered pedicels arc ar- 
ranged along, the sides of a flower shoot 
terminus, There is more or less space along 
the shoot between the pedicels. 

RADICLE (rad-i-kl) A rudimentary root, 
the lower end of the hypocotyl of the em- 
bryo. It forms the primary root of the young 
seedling. 

RADIOACTIVE (ray-di-oh-ak-tiv) A substance 
is radioactive when a constituent chemical 
element is undergoing the process of changing 
into another element through the emission 
of radiant energy. Radioactivity is used as a 
tool in research to tag or trace the movement 
of compounds of interest. The presence of a 
compound containing a radioactive clement 
is revealed by instruments that measure the 
radiant energy emitted. 

RADIOISOTOPES (ray-deç-o-ice-o-topes) See 
Isotopes. 

RECEPTAGI-E The structure to which the 
flower parts are attached. The receptacle 
may become modified in difl'erent ways, even 
to forming part of the fruit, as in apple and 
pear. 

RECESSIVE GENE   See Dominant factor. 

RECESSIVENESS The condition of being 
recessive when a character controlled by one 
member of an allelic pair can be masked by 
the other member; the masked character is 
designated as recessive. 

RECIPROCAL CROSSES Grosses in which 
two parents are used as female and male, 
and also as male and female, respectively. 
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For example, if plant A (female) X plant B 
(male) represents the original cross, the 
mating of plant B (female) X plant A (male) 
would be the reciprocal cross. 

REGENERATION The development of new, 
noncorky growth from more or less mature 
tissue. 

RELEASE Varieties or inbred lines of crop 
plants are subjected to repeated evaluations. 
Those of proved merit are made available 
to the public. The making available of such 
material is designated as release. 

RENOVATION The process of restoring the 
productivity of plants in solid stands or rows 
by cultivation, fertilization, resecding, or by 
other methods. 

REPELLANT A material that animals try to 
avoid. 

REPLíCATE (REPLICATION) (rehp-]i-ka.yt) 
A more or less exact duplication or repetition 
of a test or of an experiment to assure, or to 
increase, confidence in the resulting data. 
Five identical tests, for example, could be 
called five replications. Results from the five 
tests taken together would be more reliable 
than results from any one of the tests. 

RESIDUAL ACTION The continued action of 
a material. The effect of an insecticide on 
insects that come in contact with it for some 
time after its application. 

RESIN   {res-in)   Any of a large group of 
natural and synthetic materials similar in 
appearance and general characteristics to 
rosin, shellac, and amber. 

RESISTANT A plant that is able to grow and 
produce a crop even though heavily inocu- 
lated or actually infected with a disease. 
There are various degrees of resistance; com- 
plete resistance is called immunity. A plant 
that is killed is classed as completely sus- 
ceptible; one that grows in spite of the disease 
is also called tolerant. 

RESPIRATION (res-pir-iy^shun) The meta- 
bolic processes by which a plant or animal 
oxidizes its food materials. Respiration pro- 
vides the living system with the energy it 
needs for the synthesis of new material and 
growth. 

REST A condition of a plant in which 
growth cannot occur, even though tempera- 
tures and other environment are favorable 
for growth. 

RESTORER LINE An inbred line that, when 
crossed on a male-sterile strain, causes the 
resulting hybrid to be male fertile and pro- 
duce pollen. 
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REVERSIBLE Capable of proceeding in 

either direction. Used to indicate a chemical 
reaction that can change its product back to 
the original substance from which it came. 

RHIZOMATOUS (ryc-zohm-uh'tus) Plants 
with rhizomes (creeping stems or rootstocks) 
below the soil surfcicc, usually horizontally 
elongated. Rhizomes of grasses bear scales at 
the nodes and usually are slender and creep- 
ing. 

RHIZOME (î^^-zohm) A nonfleshy, more 
or less horizontal, underground stem. 

ROGUE (roag) An offtype plant; to re- 
move such plants. 

ROOT The mineral- and water-absorbing 
underground part of a plant. Roots do not 
bear leaves, scales, ñowers, or true buds. 

ROOTSTOCK The bottom or supporting 
root used to receive a scion in grafting. 

RUDIMENTARY   Incompletely developed. 

RUNNERS Trailing stems or branches that 
take root and produce new plants at the 
joints or ends. 

SAG (EMBRYO) The sexual part of the 
ovule, usually in the center, which bears the 
egg and polar nuclei. 

SAMARA {sah~mare-a) A nonsplitting, 
winged fruit, as in maple or ash. (Adjective: 
samaroid.) 

SAPROPHYTIG (j£zj&-roe-fit-ik) Subsisting 
on dead organic matter and commonly 
causing its decay. 

SCARIFICATION (scare-i-ñ-cation) The proc- 
ess of mechanically scarring a seedcoat to 
make it more permeable to water. 

ScHizoGARP {ski z-o-karp) Dry, two- 
seeded fruit of the carrot family. The fruit 
separates at maturity along the midline into 
two nonsplitting one-seeded mericarps. 

SCION (sie-un) A portion of the shoot of a 
plant, such as a small branch or part of a 
branch, which is grafted upon a plant having 
a root system. 

SCUTELLUM (sku-i^/Z-um) A shield-shaped 
organ of the developing embryo within a seed. 
The embryo absorbs food from the scutellum, 
much of which is in turn obtained from the 
endosperm. In certain plants, like corn, it is a 
specially developed cotyledon. 

SEED (SEEDS) A mature ovule, consisting of 
an embryonic plant together with a store of 
food, all surrounded by a protective coat. It 
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usually develops after the fertilization of an 
egg cell by a male generative cell from a pol- 
len grain. Seeds of some species develop with- 
out the intervention of the male cell; formed 
entirely of "mother" tissue, such seeds are 
called apogamic seeds. 

SEED PARENT The strain from which seed is 
harvested in the hybrid seed field. Also com- 
monly used to designate the female parent 
in any cross-fertilization. 

SEEDBORNE   Carried on seeds. 

SEEDGOAT The outermost tissues or "skin" 
of a seed. Sometimes this coat is extremely 
hard and waterproof, preventing entrance of 
water to initiate germination unless it is 
broken, scratched, or eroded away. 

SEEDLING A young plant; a plant grown 
from seed. 

SEEDPIEGE The term applied to the pieces 
cut from stem tissue for the purpose of vege- 
tative multiplication. Secdpieccs are not true 
seed and the use of the term seedpiece (oc- 
casionally abbreviated to seed) is confusing. 

SEEDSTALK The erect stalk on a plant that 
produces flowers and seed. Applied partic- 
ularly to root crops and leafy vegetable crops 
that produce seed after the desired product 
(root, head, or leaves) has fully developed. 

SELECTION The practice of permitting cer- 
tain individuals to reproduce and of prevent- 
ing other individuals from so doing. In plant 
breeding, this involves the retention of ap- 
parently superior individuals and the dis- 
carding of the less desirable individuals. 

SELF-FERTILIZE (SELF-FERTILE) To fertilize 
the ovule of a flower with the pollen of the 
same flower (or plant). 

SELF-INGOMPATIBILITY Inability to set seed 
from application of pollen produced on the 
same plant. 

SELFED Said of a pistil that is fertilized 
with pollen from the same plant that bears 
the pistil; also applied to seed resulting from 
such fertilization. 

SEMINAL (sem-i-na.!) Pertaining to the seed 
or germ. Seminal organs are those already 
developed in the embryo within the seed. 

SEPALS (>yí?í-puis) The lowermost set of 
leaflikc bracts making up the flower cup. 
The sepals together are called the calyx. 

SET (OF SEED)   Formation of seeds. 

SIBBED Mated individuals having the same 
parentage. 
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SILK (CORN) The stigma and style of the 
female corn flower, through which the pollen 
tube grows to reach the embryo sac. 

SIMPLE FRUIT Developed from a single 
pistil or ovary, which may be simple or 
compound. 

SINGLE-CROSS PARENT The Fi ofifspring of 
two inbred parents, which in turn is used as 
a parent—usually with another single-cross 
parent to produce a double-cross hybrid, as 
in corn. 

SOMATIC (so-mai-ik) Pertaining to cells of 
the soma or body as contrasted to cells of the 
germinal or reproductive tissues. 

SP. (SPP.) Abbreviation of "species." The 
expression follows the name of a genus when 
the single species indicated is unknown or for 
any other reason not specified. (Spp. is the 
plural.) 

SPAWN A common term applied to a mix- 
ture of fungal mycelium and a nutritive 
organic material for the artificial propaga- 
tion of mushrooms. 

SPECIES (spee-sh^cz) A group of closely re- 
lated organisms; for example, Medicago sativa 
is the botanical name for alfalfa. Medicago is 
the genus, and sativa is the species. Several 
species belong to the genus Medicago. 

SPECIES HYBRIDIZATION The mating of two 
difl"erent species. Several wild species are 
represented in the ancestry of the cultivated 
rose and of many of our crop plants as well. 

SPEGTROMETRY (spec-¿rom-eh-tree) The 
measurement of the absorption or emission of 
light by a substance at specific wavelengths. 

SPEGTROPHOTOMETER {spek-Xxoh-îoh.- tom- 
ch-ter) An instrument for determining the 
relative intensity of two colors or spec- 
tral regions. 

SPERM The male generative cell that 
fertilizes the egg cell. Carried to the stig- 
matic surface oî the pistil within the pollen 
grain, it travels down the style of the pistil 
within the penetrating pollen tube and near 
its tip. It finds its way to the ç:g% cell within 
the ovule, via the micropyle, a microscopic 
opening. 

SPERMATOPHYTE (sper-m¿7/¿-o-fite) A seed- 
bearing plant. 

SPHAGNUM MOSS {sjag-nxxxa) A bog moss 
belonging to the genus Sphagnum, It is fre- 
quently used as a rooting medium for plants. 

SPORE In seed plants, the spore is the 
first cell of the gametophyte generation. The 
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two kinds, microspore and mcgasporc, pro- 
duce male and female gametes, respectively. 

SPOROPIIYTE (spor-o-ñtc) The asexual or 
vegetative part of the plant, as opposed to 
the gametophytc or sexual portion. 

SPOROPHYTIC (,yj&o-ro-j^-tick) Pertaining 
to the sporophyte or dipJoid generation 
which has cells with twice the gametic 
number of chromosomes. 

STALK {stawk) A stemlikc supporting 
structure, such as a peduncle or pedicel. 

STAMEN {stay-m.cn) The part of the flower, 
bearing the male reproductive cells, the pol- 
len. Each stamen is composed of a stalk (the 
filament) and pollen sac (the anther). 

STEM The part of a plant that bears leaves, 
flowers, and true buds. Stems grow either in 
a direction opposite to the pull of gravity 
or in a horizontal direction—uncommonly 
downward. 

STERILE {stair-i\\) A plant that fails to 
set seed even though compatible pollen is 
applied to the stigma of the flower. Cross- 
sterile plants fail to set seed with pollen from 
other plants. Self-sterile plants produce no 
seed from their own pollen. 

STIGMA {stig-ma) The part of the pistil 
that receives the pollen. 

STIMULUS {stim-uAu^) A chemical or other 
treatment that excites an organ or tissue to 
a specific activity, such as the application of 
a plant regulator to a stem to induce root 
formation. 

STOLONIFEROUS (i/oitJ-lahn-if-er-ous) Plants 
with stolons—creeping stems above or below 
the soil surface. 

STOLONS (ííow;-lons) Laterally creeping 
stems at or below the soil surface, from the 
buds of which new plants may arise. Some 
stolons bear tubers at their ends (potato). 

STYLE The stalk of the pistil between 
stigma and ovary. 

SUBERIZATION {soob-çx'ïh-za-ûiui)) The 
process by which the cut surface of a stem 
forms a protective, corky layer, especially in 
conditions of high temperature and high 
humidity. 

SUBERIZE TO heal or form a corky protec- 
tive layer over a cut or wounded surface. 

SUBSTRATE (íw¿-strate) A substance that 
is acted upon, as by an enzyme. Also, a 
culture medium. 
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SUCKER An ofTshoot that develops from 

an adventitious bud located on the roots or 
low^er stem of a plant. 

SYMRiosiñ (sim-bc-o-sis) Living together 
in more or less intimate association of two dis- 
similar organisms, in which the association 
is advantageous to one or both organisms. 

SYNERGID NUCLEI (si-í2«r-jid new-^/^f-eye) 
Two of the eight nuclei that result from 
meiosis or sexual cell division in seed-bearing 
plants. The synergid nuclei are closely asso- 
ciated with the Qgg nucleus and are usually 
located in the tip end of the embryo sac. 
Like the egg, they contain only one member 
of each chromosome pair. They are usually 
nonfunctional. 

SYNTHETIC {úr\'ihel-i\i) Artificially pro- 
duced material as distinguished from that 
made by living organisms. Also applied to 
interbreeding population derived from the 
propagation of multiple hybrids. 

SYNTHETIC GROWTH SUBSTANCES Chemi- 
cally synthesized compounds which aíTect the 
growth of a plant. These may be the same or 
similar to natural growth substances which 
are synthesized by the plant. 

SYSTEMIC (sis-¿í?m-ick) Absorbed into the 
sap stream and passed to other parts of the 
plant. 

TAILINGS Partly threshed material, that 
has passed through the coarse shakers, or 
"straw walkers," of a threshing machine and 
has passed over the fine sieve. 

TASSEL (CORN) The flower cluster at the 
tip of a corn plant comprised of pollen-bear- 
ing flowers. The staminate inflorescence of 

TAXONOMY (tax-«A«-oh-mee) The science 
of classification as applied to living organisms. 

TERMINAL   End, as the tip of a plant shoot. 

TESTA  The outer covering of the seed. 

TETRAPLGID (íí/-ra-ploid) A plant with 
four sets of identical or similar chromosomes. 

THERMAL INDUCTION The change in 
growth and development of plants brought 
about by a given temperature exposure; 
usually applied to the process resulting in 
flowering of biennial plants. 

TILLER A branch arising from the base of 
a monocot plant, especially in the grass 
family. 

TRAIT   A synonym of character with rc- 
556888*'—61- -38 
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spect to function and performance but less 
so with respect to form. 

TRANSLUCENT (trans-/oo-sent) The qual- 
ity of a substance that permits transmission of 
light but diíTused so that objects are not 
clearly visible when viewed through it. 

TREFOIL A group of plants composed pri- 
marily of two species—birdsfoot trefoil {Lotus 
corniculatus) and big trefoil {L. uliginosus or L. 
major)* 

TRISOMIG (tri-j-o-mik) An otherwise dip- 
loid individual having one chromosome pres- 
ent in triplicate. 

TUBER A much thickened underground 
branch or stem structure, filled with stored 
reserves of food and so modified as to serve 
as a vegetative reproductive structure. A 
potato is an example. 

TUBEROUS (¿oo-bur-us) Tuber-producing; 
like a tuber. 

TURGID (¿i'r-jid) Refers to the crisp, fresh 
condition found when the cells of the plant 
are amply supplied with water to the extent 
that they are fully extended. It is the opposite 
to wilted. 

UMBELLIFEROUS (um-bell-îj-er-us) Per- 
taining to plants in the family Umhelliferac. 
These are tap-rooted plants with minute 
flowers aggregated into flat or umbrella- 
shaped heads, and include such crop plants 
as carrot, parsnip, celery, dill, and parsley. 

UNDERSTOCK The bottom or supporting 
part of a graft composed of either root or 
stern tissue or both. 

UNSATURATED FATTY ACID A fatty acid 
that has a double bond between two carbon 
atoms at one or more places in the carbon 
chain. Hydrogen can be added at the site of 
the double bond. 

UTRICLE (voM-trick-1) A small, thin- 
walled, one-seeded fruit. 

VACUOLE {üak-u-o\) A "cavity" in the 
protoplasm of most plant cells filled with a 
water solution of sugars, salts, acids, and other 
substances. Certain plant pigments, such as 
the anthocyanins, occur in the vacuole. 

VARIETAL (vah-r^^-e-tal) Pertaining to, 
or involving varieties. 

VARIETAL HYBRID The product resulting 
from the mating of two varieties. The produc- 
tion of such hybrids was used in corn breed- 
ing to some extent in earlier years. 

VEGETATIVE A descriptive term referring 
to stem and leaf development in contrast to 
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flower and seed development; commonly 
used as a synonym of nonscxual in contrast 
to the sexual type of development and re- 
production in plants. 

VERMIGULITE (ver-TwzV/j-you-light) is a 
form of mica, a mineral. Certain altered forms 
make ideal rooting mediums because they 
are light in weight, easily penetrated by air, 
and retain moisture. 

VIABLE, VIABILITY {veye-uh.-hu\y vcyc-uh- 
¿î7-i-tee) Alive. Capable of living and de- 
veloping normally. A viable seed is one which 
is capable of germinating under the proper 
circumstances. Such a viable seed may, or 
may not, be readily or immediately germina- 
ble. Dormant viable seeds may require 
lengthy specific treatments before they be- 
come immediately germinable. 

VISCID    (mj-sid)   Sticky. 

VIVIPAROUS (vi-wj&-arus) As applied to 
plants, a relatively rare condition in which 
seeds germinate while still attached to the 
parent plant. 

VOLUNTEER PLANTS Unwanted plants 
growing from seed that remains on the field 
from a previous crop. 

WAVELENGTH The distance between two 
corresponding points on any two consecutive 
waves. For light it is verv small and is 
measured in Angstrom units (A), which equal 
about 0.04 millionths of an inch. 

WEED Any plant in a place where it is a 
nuisance might be considered a weed. The 
term is most often applied to noncultivatcd 
plants that arise unwanted in cultivated 
areas, lawns, pastures, or other areas used by 
man. Most weeds are prolific and persistent. 

WINDROW (wind-roe) A loose, continu- 
ous row of cut or uprooted plants placed on 
the surface of the ground for drying to facili- 
tate harvest. 

WING A membranous or thin and dry 
expansion or appendage of a seed or fruit. 

XANTHOPHYLL (zaTin-thoc-ñll) (C40H56O2) 
A yellow pigment in plant and animal prod- 
ucts which is related to carotene and also is 
a precursor of vitamin A. 

XENIA (ze-ni-a.) The direct visible ef- 
fects of the pollen on the endosperm and re- 
lated tissues in the formation of a seed, 

XYLEM (zi-lcm) Conductive tissues in 
higher plants through which water and 
solutes move from the roots to the leaves. The 
conducting vessels are often called tracheae. 

ZYGOTE   (^/í-goat)   The fertilized egg. 
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Aarons-rod, 292 
Ahîes, 82, 444; a?nahHis, 552, 558; 

balsamea, 552, 558; concolor, 
552, 559; j ras er i, 552; grandis, 
552; las J o carpa, 558; Wrfg- 
«/'^íTíí, 552, 558; fJoBH/s, 229; 
procera, 552, 558 

Aborted seeds, 76 
Abronia jragrans, 293 
Accessory organs, 561 
Acer macrophyllum, 559; negundo, 

552, 558; saccharinrdtn, 89, 
106, 230, 554, 559; -frf£-<r¿.rf- 
í-a/ff, 89, 554, 559; nihrum, 
554, 559 

Acería íuUpae, 262 
Achenbach Brothers, 170 
Achenes, 6, 80, 561 
Achillea,   546 
Achillea filipéndula,  546 
Aconit um nap ell us, 548 
Acorn, 561 
Activated alumina, 296 
Adulterated Seeds Act, 407 
Adulteration, seed, 407 
Aegilops, 78 
Aesculus glabra, 558; octandra, 558 
African-violet, 546 
Afterripening, 106-112; tree seeds, 

235 
Agar, 561 
Agar culture test, 351 
Agar plating, 455 
Agave americana, 60, 294 
Ageratum, 546 
Ageratum mex'icanum, 546 
Agricultural Researcli and Market- 

ing Act, 26 
Agricultural  Research Service,   375 
Agricultural societies, 20 
Agrobacterium tumejaciens, 235 
Agropyron, 425; cristatum, 186; 

desertorum, 421; intermedium, 
421; repeyis, 419, 426, 485; 
smithii, 186, 426; trachycau- 
lum,  186, 426 

Agrostis, 185; alba, 186, 418- ten- 
uis, 424; tenuis var. Hignland 
bent, 424 

Ailanthus altissima, 82 
Air layers, trees,  381 
Air-oven methods, moisture tests, 

444 
Air-screen cleaner,  310, 311 
Airflow, seed drying, 298 
Airy,  fohn M., 145-153 
Alaska-cedar, 552, 558 
Albino, 561 
Albizzia julibrissin, 95 
Albright, L. F., 413 

Alder, red, 552, 558 
Aleurites jordii, 551 
Alfalfa, adapted origins, 470; 

breeding, 123; early varieties, 
22; lygus bugs, 251; pollina- 
tion, 244; production, 172; 
seedborne diseases, 270; Ver- 
nal, 377; weed control, 284 

Alfalfa seed, certified, 402; drying, 
300; foundation, 371; market- 
ing, 503; production and dis- 
position, 524; source of, 161; 
treatment, 277 

Algae, 12 
Alkali bee, 242, 249 
Alkaloid,, 561 
All-America Selections,   521 
AJlard, H. A., 37 
AUium, 419; ascalonicum, 444; 

canadense, 410; cepa, 444; 
fistulös um, 545; porrum, 444, 
545; sativum, 444; vineale, 
410 

Allocations,  stock seed, 376 
Allotetraploid, 561 
Almond, 550; chilling require- 

ments, 51; rootstocks, 236-238 
Almond oil, 29 
Almond seeds, 234; treatment, 279 
Alnus, 231; rubra,  552, 558 
Alopecuvus praiensis,   186 
Alpha-ortho-chlorophenoxyacetic 

acid, 54 
Alsike clover, marketing of seeds, 

504; production of, 172, 174; 
source of, 162 

Alsiroemeria chilensis,  548 
Alternaría, 268, 349; ricini, 268; 

zinniae, 271 
Alternaría leaf spot, 197 
Althaea rosea, 547 
Aluminum foil packages, 332 
Alyceclover, 103 
Alysicarpns vaginalis,  103,   178 
Alyssum, 546 
Alyssum saxatile, 547 
Amaranth, 81 
Amaranthus, 546 
Amar an thus graecizans, 81, 97; 

retroflexus, 96; tricolor,  546 
Ambrosia aricmisiifolia, 109, 281; 

elatior, 96 
American holly, 62 
American Seed Research Founda- 

tion, 520 
American Seed Tape Co., 337 
American Seed Trade Association, 

26, 375, 383, 449, 519 
American Society for Horticultural 

Science,  520 
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American Society of Agronomy, 
366, 448 

Amino acids, 561 
Amylose starch/ 123, 562 
Analysts,  trainmg,  412 
Anchusa myosotidiflora, 5Al 
Andersen, Alice M., 453-457 
Androgcnesis,   77,   562 
Andropogon, 421; barbinodis, 185; 

geradi, 185; hallii, 185; 
ischaemum, 185; scoparius, 185 

Anemone,  meadow,   290 
Anemone canadensis, 290; pulsa- 

tilla var. îooljgangiana, 293 
Angiosperms, 2,  12,  562 
Angoumois grain moth,   256,   348 
Anguina, 456 
Anhydrous calcium sulfate, 296 
Animal  dispersal, 7,  84 
Annual,   562;  seed  production,   58 
Anthémis kehvayi,  548 
Anther,  11,  68,  562 
Antbocyanins,  65,   562 
Anthracnose,   265,   268 
AnthyIIis, 95 
Antipodas, 69 
Anuraphis  bakeri,   175 
Aphelencoides ritzemahosi, 456 
Aphids, 258 
Apium graveolens var, dulce, 545; 

graveolens var, rapaceum, 544 
Apocynaceae, 83 
Apomictic variety, defined,  362 
Apomixis, 78, 362 
Apple, 60, 106, 550; chilling re- 

quirements, 50; rootstocks, 238 
Apple seed, treatment. 279 
Approach  grafting,   l4l. 
Apricot, 550; bud drop, 49; chill- 

ing requirements, 50; growth 
regulators, 55; rootstocks, 
236-2 38 

Apricot seeds,  234;  treatment,  279 
Aquilegia species, 547; canadensis, 

29b 
Arahis.  82; alpina,  548 
Arachis hypogaea. 111, 425 
Arbutus menziesii,   559 
Arceuthohium pus ilium, 85 
Argemone mexicana, 294 
Armeria alpina,   548 
Árrhenatherum elatius,  186 
Artichoke, 544 
Asclepiadaceae, 83 
Asclepias, 546 
Asch'pias syriaca, 83; tuberosa, 290, 

546 
AscGchyta, 270, 279; gossyppi, 267; 

pisi,  265 



Asexual propagation, see also 
Vegetative propagation; 133, 
5Ó2 

Ascxually propagated plants, pat- 
ents foi-, 484 

Ash, Ó0, 81,  552,  558 
Asparagus, 60, 62, 544; seed 

treatment,  277 
Aspiträgf/s offlcifialis, 544 
Asparagusbean, 544 
Aspen, 552, 558; curly, propaga- 

tion, 138 
Aspergjllus,  349,  455 
Aspirator separator,  316 
Association of American Seed Con- 

trol OiTicials, 491 
Association of Official Agricultural 

Chemists, 445 
Association of OfTicial Seed Ana- 

lysts, 409, 413, 439, 449, 456 
Asta awards, 520 
Aster, 546 
Aster Stokes', 546 
Atkins, M. D., 163-171 
Atlantic Seedsmen's Association, 

518 
Aubrietia, 546 
Aubrietia deltoidca graeca,  546 
Autotetraploid,  562 
Auxins, 50, 562 
Avena, 421; sativa, 438 
Awns, 562; removal of, 308 

Baby-blue-eycs,   294 
Babysbreath, 546 
Bacteria, 91; added to seeds, 327; 

detecting on seeds, 455 
Bacterial blight, 265 
Bacterial canker,  267 
Bacterial   diseases,   seedborne,   268 
Bacterial spot, 266 
Bacteriophages, 455,  562 
Bacterium stetvnrtii, 268 
Bahiagrass,  124 
Baldcypress,  552,  558 
Baldwin,  William,  20 
Balloon Flower, 546 
Balsam, 546 
Bapthia aus traits,   547 
Barbara moths, 232 
Barley, diseases in, 263; seed- 

borne diseases, 268; uses of, 
33 

Barley seeds, marketing, 501; pro- 
duction, 153-159; treatment, 
276 

Barley stripe mosaic,  270 
Barnyardgrass, 281, 285 
Barton, Lela, 89 
Bartram, John,  19 
Basic genetic materials, 367, 368 
Bass,  Louis N., 330-338 
Basswood, 552, 558 
Beach, pea, 291 
Bean, 58, 544; breeding, 121; curly 

top virus, 260; development of, 
100; growth regulators, 56; 
seedborne diseases, 265; weed 
control, 284 

Bean family, 84 
Bean seedling,  drawing,  434 
Bean seeds, 534; identification, 87; 

treatment, 277 
Beardtongue, 546; large-flowered, 

293 
Beaumont, Andrew J., 21 
Becquerel, Paul, 95 
Beech, 60; American,  552,  558 
Beehive, 247 
Beekeepers,  246,   250 
Bees, see also kind of; 62, 358; 

pollination, 128; pollination 
legumes, 173, 174, 176, 177, 
179,  180 

Becson, Keller E.,  394-401 
Beet,  544; cross-pollination, 61 
Beet leaf hopper,   259 
Beet seeds,  534;  production costs, 

549; treatment, 278 

Beet Sugar Development Founda- 
tion, 205 

Beet yellows, 261 
Beetles,  348, 352 
Beggarticks, 84 
Begonia, 546 
Begonia semperflorens,  546 
Bellis perennts,  547 
Bells of Ireland, 546 
Belt conveyors, 343 
Bentgrasses, source of,  161 
Bermudagrass, drawing, 508; 

lawns, 511 
Berry,  562 
Beta vulgaris, 61, 200, 544; vnl- 

garis var.   cicla,  545 
Better Lawn & Turf Institute,  521 
Be tula alleghaniensis, 552, 558; 

ienta, 552, 558; papyri fera, 
552,  558; popuUfolia,  552 

Beverages, from seeds,  30 
Bidens, 84 
Biennial,  562; seed production,   58 
Binder,  seed  harvesting,   184 
Binders, 327 
Bindweed, 87, 97 
Bindweed-heliotrope, 293 
Biochemistry, 562 
Birch, 552, 558 
Bird dispersal, 84 
Bird of Paradise,  546 
Birdseed, 36 
Birdsfoot trefoil, certified seed pro- 

duction, 402; production, 172, 
176 

Black-eyed-susan, 546 
Black grama,  deawning,  311 
Black locust. 97 
Black rot, 266 
Blackleg, 266 
Blackstem diseases, 270 
Bland, Theodorick, 20 
Blanketflower, 294 
Blazing-star, 293 
Bleedingheart, 546 
Blend, defined, 361 
Blenders. 325 
Blending,  lawn seeds,  512 
Blissus leucopterus, 257 
Blodgett, Earle C, 233 
Blue lupine, seed drying, 300 
Bluebell, panicled, 293 
Blueberries, breeding, 393 
Bluebonnet, 293 
Bluegrass, drawing,  508 
Bluegrass seed, 103; drawings, 

427, 428; key, 426, 429 
Bodger, Howard, 216-220 
Bohart, George E., 240-246 
Bolting, 114 
Borthwick, Harry A., 37-45 
Boswell, Victor R., 1-10; 57-64; 

382-393 
Botanical gardens, 19 
Boute loua, 421; curíipendula, 185; 

gracilis,  185 
Boxelder, 552, 558 
Boyce Thompson Institute, 89 
Brand, 484; defined, 361 
Brandenburg, N. Robert,  295-306, 

343 
Brassica chinensis, 545; júncea, 

545; kaber, 281; napus var, 
napobrassica, 545; nigra, 96; 
olerácea, 214, 244; olerácea 
var. acephala, 545; olerácea 
var. alboglabra, 545; olerácea 
var, boirytis, 544; olerácea 
var. capitata, 544; olerácea 
var, gemmifera, 544; olerácea 
var. gongylodes, 545; pekinen- 
sis, 544; perviridis, 545; rapa, 
546 

Breeder seed, 357, 366, 370, 375; 
defined, 396; for increase, 384 

Breeding, for food, feed, and in- 
dustrial uses, 119-127; forest 
trees, 227; hybrid corn and 
sorghum, 148; improved char- 
acters,     113-118;     sugarbeets. 

200; techniques for crops, 127- 
133 

Broadbean, 544 
Broccoli, 544; seed production 

costs, 549; seed treatment, 278 
Brodiaea ida-maia, 294 
Bromegrass,  124;  source of,  l62 
Bromus arvensis,  185; inermis,  185 
Browallia, 546 
Browallia viscosa,  546 
Brown-Duvel  method,  446 
Browne, D. J., 22 
Bruchids   348 
Bruchophagus, 173; gibhis, 255 
Bruchns brachialis, 180; pisorum, 

181 
Brussels sprouts, 544; seed produc- 

tion, 214; seed treatment, 278 
Buchloe dactyloides,   185 
Buckbrush, 97 
Bucket elevators, 342 
Buckeye, 558 
Buckhorn  machine,   314,   319 
Buckwheat, uses of,  34 
Buckwheat family,   84 
Bud, 562; adventitious, 135; chill- 

ing requirements, 50; rest 
period, 46; true, 135 

Bud dormancy, and temperatures, 
46-51 

Bud drop, 49 
Bud grafting, l4l 
Budding, l4l 
Bufîalograss, 124 
Bugbee, Edwin P., Jr., 493-499 
Bula, Raymond J., 401-406 
Bulb, 4,  139,  562 
Bulbil, 563 
Bulblets, 139, 563 
Bulgur, 31 
Bumble bees, 241 
Bur-ragweed,   84 
Burell. C. P., 55 
Burlap bags, 330 
Butler. W.  L., 88-94 
Butterfly Flower, 546 
Butterfly-pea, 85 
Butterfly-weed, 290 
Butternut,  552,  558 

Cabbage, 59, 544; seedborne dis- 
eases, 266; vegetative propa- 
gation, 4 

Cabbage family, seed production. 
213 

Cabbage seed, hybrid, 63; produc- 
tion costs, 549; treatment, 278 

Cactus, 293. 294 
Cadelle, 348 
Caesalpiniaceae, 87 
Calceolaria, 546 
Calceolaria   kerbeahybrida,   546 
Calcium carbide,  44Ci 
Calcium chloride, 296 
Caldwell, William P„  520 
Calendula,  546 
Calendula ofuinalis, 546 
California-poppy, 294 
Callaham, R. Z.. 379 
Calliopsis, 546 
CalUrhoe involucrata, 293 
Callistephus chinensis,   546 
Calochortus nuttallii, 293 
Caltha palustris, 290; rotundifolia, 

294 
Calyx, 11, 563 
Cambium, 67,  135, 563 
Came tina sativa,   85 
Campanula calycanthema, 547; 

medium, 546 
Canada thistle,  83,  87,  287 
Canarygrasscs,   36,   124 
Canavalia gladiaia, 85 
Candytuft, 546 
Canna, 546 
Canna genernlis,   546 
Canners, seed supply, 495 
Cantaloup, chemical regulators, 55; 

pollination, 245 
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Cantaloup   seeds,   534;   production, 
211 

Canterbury-bells,  546 
Cape-marigold,   546 
Capsella hursa-pasioris,  81, 85 
Capsicum spp.,  545 
Captan, 144 
Carbon   dioxide,   563;   and   viabil- 

ity, 91 
Cafbon-l4, 563 
Cardboard  containers,   334 
Cardinal  flower,  291 
Cardoon, 544 
Carex, 84 
Caileton, Mark, 24 
Carlson,  John  W.,   247 
Carnation,   547; tetraploid,   133 
Carotene, 563 
Carpel, 563 
Carpetgrass, source of, 162 
Carpophilus, 256 
Carriers, 327 
Carriers, of seeds, 341 
Carrot,   544;   pollination,   244 
Carrot family, 83 
Carrot seeds, 534, 535; production, 

214;    production    costs,    549; 
treatment,  278 

Carter, A, S., 414-417, 459 
Carter, D. G., 345 
Carter, William B., 493-499 
Caruncle, 563 
Car y a  cordiformis,   552,   559;   ^la- 

bra, 554, 559; íllinocn.ú.s,  554, 
559;  . laciniosa,     554,     559; 
ovata,   554,   559;  pecan,   550; 
lomentosa,   554,   559 

Caryopsis, 563 
Casehardening,   297 
Cassia, 95; viability,  5 
Castanea dent ata,  552 
Casîilleja lindheimert,  293 
Castor oil, 28, 34, 192 
Castorbean,    547;   production   and 

harvesting, 197; seedborne dis- 
ease, 268 

Catabolism, 88,  563 
Catalogs, 498 
Catalpa, 86; northern, 552 
Catalpa speciosa, 552 
Catchfly, 96 
Cattail, 103 
Cauliflower,    544;    seedborne    dis- 

eases, 266 
Cauliflower seed,  production,   214; 

production   costs,   549;    treat- 
ment, 278 

Ceanothns cuneatus, 97 
Cedars, 60, 82, 558 
Cedrus, 82 
Celama sorghiella, 257 
Celeriac, 544 
Celery,    545;    seedborne    diseases, 

267 
Celery seed, production costs, 549; 

treatment, 278 
Cell, 563; plant, 64-75 
Cellophane bags, 332 
Celosía, 547 
Celosía argéntea cris tata, 547 
Celiis  laevigaía,   558;  occidentalis, 

552, 559 
Cenchrus myosiiroides, 185 
Census of Agriculture, 521 
Centaurea,   83;   cyanus,   58,   547; 

pier is, 485 
Centrifuge, 65, 563 
Centromere, 67, 563 
Century plant, 60, 294 
Cerastium, 547 
Cerastium tomentosum, ^47 
Ceratonia siliéjua, 444 
Cercospora   kikuchii,   267;   sopna, 

2G1 
Cereal crops, seed production, 153- 

159 
Cereal grains, as food, 27, 28 
Cereals, 563 
Certification, seeds, 394-401 

Certified seed, 376; classes, 396; 
cotton, 189; defined, 396; 
forages, 401-406; tobacco, 206 

Certifying agencies,   188,  369,  394 
Chalaza, 425 
Chalcids, 252 
Chamaecyparis lawsoniana, 556, 

558; nootkatensis, 552, 558; 
i hyoïdes, 556 

Chance hybrid, 364 
Chapman, John, 21 
Character, 563; breeding for im- 

provement, 113-118 
Chard, Swiss, 278, 545 
Cheiranthus cheiri, 548 
Chelone glabra, 82 
Chemical delinting, 323 
Chemical spray, curing, 187 
Chemicals, drying agents, 296; 

germination - inhibiting, 110; 
growth regulating, 54; for 
hybrid vigor, 56; plant regu- 
lating, 55; retarding flower- 
ing, 53; to reduce seed shatter, 
57; seed treatments, 273 

Cherry, 60, 550; black, 552, 558; 
chilling requirements, 51; root- 
stocks, 238 

Cherry  seeds,  234;  treatment,   279 
Chestnuts, 60; American, 552 
Chick weed,  284 
Chicory, 545; seed production, 212 
Chilling, germination block, 108; 

and rest period, 47; tree seeds, 
235 ^   , 

Chilling requirements, fruit buds, 
50; nuts,  51 

China aster, 271, 279 
Chinch bug, 257 
Chinese cabbage, 544 
Chinese-houses, 294 
Chinese kale, 545 
Chinese wistaria, 85 
Ching, Te May, 330-338 
Chi or i s gay ana, 421 
Chlorochroa say i, 253 
Chlorophyll, 563 
Chorizagrotis  auxiliar is,   176 
Christensen, Clyde M., 348-356, 

455 
Christensen, D. K., 499-506 
Christmas-cherry,  547 
Chromatids, 66, 563 
Chromatin, 563 
Chromacography, 51,  564 
Chromomeres, 65, 564 
Chromonemata, 66 
Chromosomes,  13, 64, 564 
Chrysanthemum, 43, 547; short-day 

treatment, 38, 39 
Chrysanthemum carinatum, 547; 

maximum, 547 
Chrysomyxa pyrolae, 231 
Cichorium endivia, 545; intyhus, 

545 
Cinchona, 82 
Cineraria, 547 
Cinquefoil, shrubby, 293 
Circuliier tenellus, 251, 259 
Cirsium arvense, 83, 87, 485 
Citranges, 236, 550 
Citron, 545 
Ciirullus vulgaris,  545, 546 
Citrus, 76; aurantijolia, 550; auran- 

tium, 550; limon, 550; macro- 
phylld, 236, 550; paradis i, 
550; reticulata, 551; reîicu- 
lata X Citrus parad is i, 551; 
sinensis,   550 

Citrus, 3, 60,  78 
Citrus rootstocks, 236 
Citms seeds, 234; water in, 89 
Clark, B. E,, 448-452 
Clark, E. R., 474, 478-482 
Clarke-McNary Act, 382 
Clarkia, 547; tall, 294 
Clarkia elegans, 547; pulchella, 294 
Claviceps purpurea, 454 
Claytonia linearis, 294; virginica, 

294 

Cleaning, equipment, 307-321; 
plant, 320; seed grain, 477; 
to prevent fungi, 354; tree 
seeds, 224 

Cleome s pin o sa, 548 
Climate, flowers, 216, 218 
Climax-vegetation, 280 
Clitoria mariana, 85 
Clonal variety, 362 
Clone, 228, 362, 564 
Closed-formula hybrid, 386 
Closed pedigree, 500 
Clove pink, 547 
Clover, see also Name of; 58; pro- 

duction of, 179; seedborne 
diseases, 270 

Clover seed, diagram, 426; treat- 
ment, 277 

Clutter, H. W., 171 
Cobaea scandens, 547 
Cochran, L. C, 233-239 
Cocklebur, 58, 80 
Coconut oil, 34 
Coconuts, 29 
Coffee, 30, 103 
Cofi^eetrce, Kentucky, 552 
Colbry, Vera L., 433-443 
Colchicine, 127, 133, 564 
Coleóptera, 232 
Coleoptile, 71, 564 
Colcus, 547 
Cole us hlumei, 547 
Collards, 545; seed production, 214 
Colletotrichum gossypii, 267; Un- 

demuthianum, 265; Uni, 268; 
trijolii, 402; truncatum, 266 

Collins, G. N., 459 
CoUinsia bicolor, 294 
Colonists,   crops,   18 
Color, and heredity, 71; seed, 9, 

117 
Color separator, 320 
Coloring matter, added to seeds, 

326,  329 
Columbine, 547; wild, 290 
Columella, 564 
Colwick, Rex F., 188-192 
Coma, 564 
Combine, seed harvesting, 182 
Commodity Credit Corporation, 375 
Commodity Stabilization Service, 

375 
Common, defined, 361 
Coneflower, 547 
Cones, extracting seeds from, 223 
Conifer, 564 
Conophthorus beetle, 232 
Conophthorus coniperda, 232; 

lambertina, 232 
Containers, for seeds, 330-338 
Contarinia sorghicola, 256 
Contracts, cotton, 190; dealers, 

497; flower seeds, 532; fraud- 
ulent, 479; stock seed, 376; 
sugarbeets, 205; vegetable 
seeds, 493, 534 

Controlled pollination, trees, 379 
Convolvulus spp. 548; nrvensis, 87, 

97, 485 
Cook, O. F.. 25 
Cooper, W. C, 233-239 
Coralbells, 547 
Coreopsis, 547 
Coreopsis grandiflora, 547; tinc- 

iotia, 546 
Corm,  139. 564 
Corn, see also Hybrid and Sweet 

breeding of, 122; cell forma 
tion, 67; detasscling, l47; de 
velopment of sex cells, 70 
diseases, 263; insect pests. 
255-256; seedborne diseases, 
269; uses of, 32; waxy, 123 

Corn Beit, hybrid seed corn, 146 
Corn borer, 255 
Corn earworm, 255 
Corn leaf aphid, 256 
Corn seed, drying, 300; exported, 

551; harvesting, 148; treat- 
ment, 275 

Corn stunt, 263 
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Cornflower, 58,  54? 
Cornsalad, 545 
Cornus florida, 558 
Coronilla varia, 172 
Coryliis   americana,   60;   maxima, 

550 
Corynebacterium   instdiosum,   455; 

mi c hi gánense, 26l 
Corynespora cassiicola, 267 
Coryphantha vivipara, 293 
Cosmos,  547 
Cosmos bipinnaius,  547 
Cost,   and   quality,   468;  vegetable 

production, 549 
Cotton,  78; breeding,  124; gametí- 

cide spray, 56; introduction of, 
19; pollination, 245; secdborne 
diseases, 267 

Cotton bags, 330 
Cotton  seed,   delinting,   322;  mar- 

keting,    501;   production   and 
harvesting,      188-192;     treat- 
ment, 276 

Cottonwood,   558;   eastern,   552 
Cotyledon, 15,  564 
Country shipper, 471 
Cowpea,   545; marketing seeds of, 

505; seed production, 210 
Crabapple,  550 
Crabgrass seed, 99 
Crane. J. C, 55 
Crapemyrtle. 82 
Crawford. William H.. 20 
Crimson    clover,    115;    marketing 

seeds of,   504;  production  of, 
179;  seed drying,  300; source 
of,   162 

Crispin, Walter R., 470-474 
Crocus, propagation, 139 
Cronartium   conigenum,   231;  stro- 

bilinum. 231 
Crop Improvement Association, 189 
Crop Reporting Board, 522 
Crops,   breeding   procedures,   127- 

133 
Crosier. Willard F., 456 
Cross-pollination,   60,   128;   crops, 

363; flowers,   218 
Crossandra,  547 
Cr OS Sandra  infundibuliformis,   547 
Crossover mechanism, 74 
Crotolaria,   178 
Crown gall,  144 
Crown roots,  139 
Cryptolcstes pusHliis, 348 
Cryptoxanthin, 564 
Cucumber,    58,    545;    pollination, 

245; seedborne diseases, 267 
Cucumber  seeds,   534;  production 

211;  treatment,  278 
Cucumis melo, 545; sativus, 545 
Cucúrbita     maxima,      211,      546; 

mixta,    211;    moschata,    211* 
546; pepo,  211,  545 

Culbertson, J. O., 192-199 
Cultivar, 360 
Cultivated variety, defined,  360 
Cup-and-saucer vine,  547 
Cup-flower, 547 
Cuphea,   547 
Cuphea llavea miniata, 547 
Cupressus, 82; arizonica, 552 
Curing,     chemical,     187;    flower 

seeds, 219 
Curly top, 205, 259 
Cuscuta,   419,   485 
Customs   Service,   imported   seed, 

485 
Cuttings,   140;   forest  trees.   380 
Cyanide, HI 
Cyclamen, 547 
Cyclamen indie urn, 547 
Cyclanthera explodens,  85 
Cydonia oblonga,  551 
Cylinder speed,  threshing,   158 
Cynara   cardunculus,    544;   scoly- 

mus,  544 
Cynodon dactylon,  185, 508 
Cynoglossum, 547 
Cynoglossum   amabilts,    547;   offi- 

cinale,   85 

Cypress,  82; Arizona,   552 
Cyprex,   144 
Cypripedium acaule, l^Cs 
Cytisus, 95 
Cytoplasm, 64,  148, 565 
Cytoplasmic   male   sterility,   565 
Cytoplasmic-sterile     factor,     148, 

203 

Dactylis glomerata, 186. 421 
Dahlia, 547; propagation,  138 
Dahlia pinnata,  547 
Daisies, 547 
Dallisgrass seed, source of,  162 
Dampmg-off, 565 
Dandelion,  83,  545;  s:^d  produc- 

tion, 212 
Danielson, L. L., 280-287 
Darwin, Charles, 86 
Dasyneura genineri, 254; legumini- 

cola,  174,  254 
Datura,  547 
Datura   stramonium,    84;   suaveo- 

lens,  547 
Daucus carota,  84,  544,  548 
David  Landreth & Son,  21 
Davidson,    Walter   A.,    448-452, 

462-469 
Daylength,      565;      forage      seed 

crops,   403;   reaction,   38 
DDT, 252, 257 
Dealers,   contracts,   497 
Debearding machine,  308,  309 
Decorticated  seeds,   323 
Decorticating,  sugarbeets,  202 
Deei-vetch, 97 
Defoliant, 565 
Degeneration,   143 
Del Rancho Fortuna Nursery, 237 
Delinting, cotton seed, 190, 322 
Delouche, James C, 520 
Delphinium, 272,  547 
Delphinium   ajacis,    548;   chinen- 

fis,   547;   elatum,   547 
Dennis,  Clyde,   171 
Deoxyribonucleic acid,   65 
Department of Agriculture,   estab- 

lishment, 23 
Dermestids,  348 
Desiccants,   445;   on   grasses,   169 
Desmodium, 84 
Detasseling,   corn,   147 
Dewinging,  tree seeds, 224 
Diabrotica   Ion gic omis,    256;   un- 

decimpunctata howardi,  256 
Dianthus   bar hat us,    548;   chinen- 

sis,    548;    caryophyllus,    547; 
plumarias, 547 

Diaphanoscope, 419 
Dicentra spectabilis,  546 
Dicke, F. F., 251-258 
Dicot, 565; propagating,  135 
Didiscus, 547 
Digitalis purpurea,   101,  547 
Di git aria, 99 
Dimer acid, 565 
Dimorphotheca  auraniiaca,   546 
Dioecious plants,   11, 62,  565 
Dioryctria moths,  231,  232 
Dip s corea,  82 
Diospyros virginiana,  559 
D i pi odia, 268; zeae,   269 
Diploid,  132, 565 
Dipt era,   232 
Dipterocarps,   87 
Dipterocarpus,  87 
Disease   control,   seed   treatments, 

272-280 
Diseases,   castorbeans,   197;   forest 

trees,    231;   in   grasses,    169; 
and   insects,    258;   seedborne, 
265-272 

Dispersal,   seeds,   6,   80-88;   weed 
seeds, 281 

Distribution,   Patent  Office,   21 
Ditylenchus  dipsaci,   456 
Docks,  84 
Dodder, in forage seeds, 407 
Dodder roll, 317 
Dogbane family, 83 

Dogwood, 60; flowering,   558 
Dominant factor, 565 
Dormancy,      5,      106-112,      118; 

breaking,    435;   as   handicap, 
114; plants, 46; tree seeds, 225 

Dormant  seeds,  germination   tests. 
43.9 

Doronicum  caucasicum,   548 
Dorsett, P. H., 25 
Double coconut, 86 
Double-cross hybrids, 363 
Double fertilization,   15 
Douglas-fir, 60. 89, 552,  558 
Doyer, L. C, 456 
Drayton,   Charles,   19 
Driers,  sQ^d,  302-304 
Drill box, seeds in, 474-478 
Drill-box surveys, 475 
Drills,  planting grasses,   165 
Dropseed grasses, 109 
Drug companies, seeds,  496 
Drupe, 566 
Drymg,    cones,    223;    seed   corn, 

149; seeds,  295-306 
Duffield, J. W.,   379 
Duvel, J. W. T., 4, 96 
Dwarf trees,  233-234 
Dwarfing,   plants,   56 
Dyes, added to seeds, 326, 329 

Easter lilies, 56 
Eaton,  F. M.,  56 
Ecballium  elaterium,   85 
Echinochloa crusgalli,  281 
Ec h in ops  ritro,   547 
Ecology,  282,  566 
Economics,   seed  production,   530- 

540 
Ecotype,  defined, 360,  566 
Edwards, Roy A., Jr.,  517-520 
Egg, 2 
Eggplant, 545; seed production, 

210;  seed  treatment,   278 
Elastic multiwall paper bags,   331 
Electron  microscope,   64,   566 
Electronic separators,   314,  319. 
Elite seed, see also Foundation 

seed; 216; defined, 396 
Ellsworth,  Henry L., 21 
Elms.  60,  82,  552,  558 
Ely mus, 308; canadensis, 186 
Emasculation,  132, 220 
Embryo, 2, 71, 566; growth of, 

88; viability,  442 
Embryo culturing, 77; flowers,  127 
Embryo sac, 69 
Embryogeny, in seed development, 

72 
Embryony,   adventitious,   78 
Emsweller, S. L., 56, 127-133 
Emulsin, HI 
Endive,  545; seed production, 212 
Endocarp,   17,  566 
Endosperm, 2, 15, 69, 71, 75, 566 
Endria inimica, 262 
Enneapogon desvauxii, 83 
Enfada, 84 
En t y lo ma oryzae, 487 
Environment, 566 
Enzyme, 89, 566 
Ephestia cautella,  348 
Epicotyl, 15, 566 
Epidermis, 67 
Epigaea re pens, 291 
Epitobium angustifolium,   83 
Equipment, for cleaning seeds, 

307-321; processing and treat- 
ing, 322-329; seed-handling, 
342; seed production, 157, 159 

Eragrostis curvula, 186; trichodes, 
186 

Ergot, 270 
Eriger on,   83 
Erigerons, 83 
Eriogonum  umbellaium,   293 
Erisiphe aggregata,  231 
Erwinia phytophthora,  271 
Erysimum as per urn,  294 
Erythrina,  84 
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Lrythron'mm     americanum,     291; 
hayHvegii, 291 

Eschscholtzia cdijornia, 294 
Eshbaugh, Fred P., 134-144 
Euphorbia     esula,     485;     heîero- 

phylla,  548 
Euphca convolvuldcdy 293 
Eustoma rnsselliana, 293 
Evening-primrose,     96:     fern-leaf, 

293 
Evening-primrose family, 83 
Everlasting,   547 
Evolution, plants, 12 
Ewart, A. J., 95 
Exacum, 547 
Exacum aßine, 547 
Exempt carrier, 339 
Exocarp, 17, 566 
Experiment     stations,     foundation 

seed, 369 
Experiment  Station   Committee  on 

Organization and  Policy,   365 
Exports, seeds, 529, 551 

Fi, 566 
Fi hybrid, 566; trees, 380 
F'2 hybrids,  trees,  380 
Fa^us  grandijolia,   230,   552,   558 
Fairchild,  David,  24 
Falseflax, 85 
False-indigo, 547 
Family, defined, 359 
Far-red light, 40,  566 
Faxmer-dcaler, 500 
Farrar, M. D., 345 
Fascicle, 381, 566 
Fatty acid, 566; unsaturated,  578; 

and viability, 92 
Federal   Extension   Service,   estab- 

lishment,  24 
Federal Land-Grant Act, 23 
Federal Seed Act,  360,  448,  449, 

483, 488; violations, 489 
Federal sced_ laboratory, 410 
Fees,  certifying agencies,  395 
Fermentation, 566 
Ferns, 12 
Ferocacius wisUzeni, 294 
Fertilization,   15,  69;  in  seed de- 

velopment, 72 
Fertilizer, added to seeds, 326; al- 

falfa,   172;  grain  crops,   156; 
grasses,   166,   168; weed  con- 
trol, 286 

Fescue, Kentucky 31, seed drying, 
300; source of,  162 

Festuca   arundinacea,   185;   yuhra, 
421,  508;  rui'ra var.  commu- 
tata, 185, 421 

Feverfew, 547 
Fiber crops, seed production, 188- 

192 
Fibril, 65, 567 
Ficus carica, 550 
Field   crop   seed,   estimated   costs, 

536 
Field   crops,   marketing   seeds   of, 

499-506; stock seed for, 369- 
378 

Field pea seedling, drawing, 440 
Field   peas,    marketing   seeds   of, 

505; production of, 180 
Field    seed,    domestic    disappear- 

ance, 528 
Field Seed Institute,  521 
Field test,  trueness to variety, 452 
Figs, 239, 550 
Filament, 567 
Filberts, 60, 239, 550; chilling re- 

quirements, 51 
Fir, 82, 552, 558,  559; seed treat- 

ment, 279 
Firecracker plant, 294 
Firepink, 292 
Firewced, 83 
Fischer, Karl, 445 
Flame processing,  322 
Flash processing, 322 
Flax,   85;  seedborne  diseases,   267 

Flax seed, marketing, 501; produc- 
tion     and    harvesting,     195; 
treatment, 277 

Flaxsccd oil, 28 
Flics, pollination,  242 
Floret, 567 
Florigen,   51,  567 
Flower(s),   breeding,    126;       dia- 

gram of, 12; parts of, 11; role 
in  seed  production,   11;  seed- 
borne diseases,  271; sex cells, 
67; wild, 288-294 

Flower seeds, exported, 551; char- 
acteristics,    546-548;    process- 
ing,    326,    328;    production, 
216-220,  532; production and 
marketing,     493-499;     treat- 
ment, 279 

Flowering,  effect  of  light,   37-45; 
retarding, 53 

Flowering  habit,   seed  production, 
57-64 

Fluorescence test, 419 
Food, seeds for, 8, 27 
Food    and   Agriculture   Organiza- 

tion, 226, 401 
Forage  harvester,   seed  harvesting, 

184 
Forages, growing seeds of, 401-406 
Forecasts, seed production, 522 
Forest Service, 381 
Forest   tree   seeds,   characteristics, 

552-557;   collecting  and  han- 
dling,    221-226;    production, 
227-232; treatment, 279 

Forest trees,   increase  and release, 
379-382 

Forget-me-not,  547 
Fork tmcks, 344 
Form, defined, 360 
Formation, seeds, 11-17 
Formulas,    calculating    tolerances, 

459 
Forsythia, tetraploid, 133 
Foundation   Plant   Materials  Serv- 

ice, 392 
Foundation planting,  567 
Foundation   seed,   366,   385,   567; 

cotton,     189;    defined,     396; 
field crop, 369-378 

Foundation seed program, 367, 369 
Foundation Seed Project, 375 
Foundation stock, trees, 381 
Four-o'clock, wild, 293 
Powells, H. A., 379-382 
Foxglove, 101, 547 
Fractionating aspirator,  312 
Fragaria ve sea, 143 
Franklin, Benjamin, 20 
Franseria tomentosa, 84 
Frauds, seed transactions, 478-482 
Fraxinus, 81; americana, 227, 552, 

558;     nigra,     558;     pennsyl- 
vanica, 227, 552, 558 

Fruit,   567;   chilling  requirements, 
50; classes,  16; new varieties, 
391 

Fruit tree  seed,  characteristics of, 
550;     production,     60;     for 
rootstocks,  223-239 

Fumigation,  355 
Fungi, 12, 91; detecting on seeds, 

454; postharvest control, 348- 
356; seedborne, 268 

Fungicides, 144, 567; added to 
seeds, 326, 328; seed corn, 
150; seed treatment, 273, 275 

Funiculus, 567 
Fusarium, 268, 272, 279, 349, 454; 

oxysporum f. callistephi, 271; 
oxysporum j. Uni, 261 \ oxy- 
sporum j. vasinjectum, 267 

Gaillardia,  547 
Gaillardia   picta,   5411   pulcheHa, 

294 
Gametes, 12, 69 
Gameticide, 56 
Gametophyte, 12, 567 
Garden beets, seed production, 214 

316 

Garden cress, 85, 545 
Cîardcn Seed Research  Committee, 

383 
Garden Seed Sales Promotion Com- 

mittee, 499 
Garden stock, 272 
Cîarncr, W. W,, 37 
Garrison,    Carlton    S.,    369-378, 

394-401, 401-406 
Ciarver, Samuel, 178 
Gas atmosphere, 90 
Gaultheria procumhens, 291 
Gaura, small-flowered, 294 
Gaura parviflora, 294 
Gayfcathcr, 547 
Gelsemium sempervirens, 292 
Gene, 65, 567 
Generations, limitation on, 398 
Genetics, 567; plant, 25, 64-75 
Genie balance, 567 
Genie sterility, 567 
Genotypes, 403, 567 
Gentiana  andrewsii,   291;   crinita. 

291; elegans, 291 
Gentians, 291 
Genus, defined, 359 
Geographic origin, 423 
Geographic race, defined, 360 
C7eorgia Forestry Commission, 228 
Geranium, 547; wild, 291 
Geranium maculatum, 291 
Gerardia, purple, 292 
Gerardia purpurea, 292 
Gerhera jamesoni,  547 
Germ damage, 350 
Germ plasm,  18, 65, 68, 567; soy- 

bean, 25 
Germination,  568; blocks  in,  107, 

108; delayed,  106;  and light, 
40,    93;    processes,    99-105; 
tests for, 433-443; tolerances, 
460; and water content, 89 

Germination inhibitors,  110 
Germination percentage, 464 
Germination tests, old seeds, 95 
Germinators, for tests, 434 
Giant foxtail, 80, 87 
Gibberella, 269; ¡njikuroi, 52 
Gibberellins, 52,  568 
Gibson, Kenneth E., 258-264 
Gilia aggregata, 293 
Gilstrap, Marguerite, 18 
Ginkgo trees, 54 
Gladiolus,  82; propagation,  139 
Gladiolus, 82 
Gland, 568 
Glass containers, 334 
GI au ci urn, 95 
Gleditsia triacanihos, 97, 554, 559 
GUschrochilus   q,    quadrisignatus, 

256 
Globe-amaranth, 547 
Globe  artichoke,   seed   production, 

212 
Globe-flower, 294 
Globethistle, 547 
Gloeotinia temulenta, 454 
Glomerella cingulata, 271 
Glover, Townend, 22 
Gloxinia, 547 
Glycine max,   186,  425, 436, 44A, 

545 
Gnophothrips piniphilus, 232 
Goatsrue, 292 
Godetia amoena, 294 
Golddust, 547 
Golden Cup, 547 
Gomphrena globosa, 547 
Go odia, 95 
Goodrich, Chauncy, 22 
Goss, John R., 153-159 
Goss, W. L., 97, 411 
Gossypium barbadense, 124; birsn- 

tum, 78, 124 
Gourds, pollination, 245 
Grabe, Don F., 520 
Graber, L. F., 405 
Grafting, l4l; forest trees, 228, 381 
Grain aphid, 257 
Grain borer, 348 
Grain drills, 155 
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Grain seeds, cleaning, 477 
Grain seeds, marketing, 501 
Grain sorghum, breeding, 123; hy- 

brid, 113; hybrid seed produc- 
tion, 145-153; insects, 256; 
seed treatment, 275; uses, 34 

Gramineae, 424 
Granary weevil, 348 
Granger-Tliye Act, 381 
Grape, chilling requirements, 51; 

growth regulators, 55; seed- 
less, 76 

Grapefruit, 550 
Grass seed, see also Name of; 424; 

estimated costs, 536; exported, 
551; harvesting, 181-188; im- 
provements in, 115; labels on, 
468; lawns and turf, 507- 
513; production of, 163-171; 
sources, 159-163 

Grass spikelet, drawing, 425 
Grasses, breeding of, 124; seed- 

borne diseases, 268; stolons, 
139 

Graumann, Hugo O., 159-163 
Green beans, seed production, 209 
Green peach aphid, 262 
Greenhouse crop, petunias, 219 
Griffiths, D. J.,  397 
Grimm, Wendelin, 22,  123 
Ground-ivy, 134 
Groves, J. W.. 456 
Growers, types of, 531 
Growers' cooperative, 370 
Growth regulators, 51-57 
Growth substances, root cuttings, 

380 
GuHandina, 84 
Gums, from seeds, 29 
Gymnocladus dioicus, 97, 552 
Gymnosperms, 2, 12, 568 
Gypsophila, 547 
Gypsophild elegans, 547; panicu- 

lata, 546 

Hackberry. 552, 559 
Halogeton, 83 
Halogeton glomeraius, 83, 98 
Hamamelh vhginica, 80, 85 
Hammermill, 308, 309 
Hand crossing, 132 
Hand pollination, hybrid trees, 379 
Hanna, G. C, 130 
Hansen, Niels E., 23 
Hansing. Earl D., 272-280 
Hanson, Earle W., 272-280 
Hardwood cuttings, 140 
Harmond, Jesse E., 181-188, 322- 

329 
Hartley. Bob, 171 
Harvesting, castorbeans, 197; cot- 

ton seeds, 190; flax seeds, 195; 
flower seed, 218; grain sor- 
ghum seed, 152; grass and 
legume seeds, 181-188; grass 
seed, 170; hybrid seed corn, 
148; peanuts, 194; safflower 
seeds, 196; small grain seeds, 
157; sesame, 198; soybeans, 
193; tobacco seed, 207 

Hatch Act, 23 
Hawthorn, Leslie R., 208-215 
Hay crops, trends in, 525, 526 
Hays, W. M., 124 
Headers, seed harvesting, 184 
Heat unit, 147, 568 
Heaters, driers, 303 
Heckendorn, William,  517-520 
Hederá helix, 134 
Heinrichs, Max, 171 
HeUanthus, 419; annus,  548 
Helichrysum hracteatum monstro- 

sum, 547 
Heliothis zea, 2 55 
Heliotrope, 547 
Uelminlhosporium, 268, 276, 349, 

454; avenae, 269 \ grumineum, 
455; oryzae, 455; sativum, 
268; teres,  268;  victoriae, 269 

Hemicellulose,  568 

Hemlock,  552,  559 
Henbit, 104, 284 
Hendershott, C. H., 50 
Henderson, James, 307-321 
Henderson, Lyman S., 348-356 
Hendricks, Sterling B., 93 
Henry, Helen H., 411 
Hensz, R. A., 56 
Herbarium, 87 
Herbicides, 568; corn and sor- 

ghum, 146; rotation, 286; seed 
crops, 282 

Heredity, 127; mechanism of, 71, 
74 

Heterofertilization, 76, 568 
Heteroplastic grafts,   l4l 
Heterosporium iropaeoli, 271 
Heterozygosity,  362 
Heterozygous plants, 129,  568 
Heuchera sanguínea, 547 
Hibiscus, 87; cannahinus, 87; cs- 

culentus, 545; sabdariffa, 87 
Hickory,  552,  554.  559 
Hillman, F. H,, 410 
Hills,  Orin A., 251-258,  258-261 
Hilum, 425, 568 
Hittle, C. N., -403 
Hoekstra. P. E.. 227-232 
Hoja blanca, 264 
Holly, American, 62 
Hollyhock, 60, 547 
Holman, Leo E., 338-347 
Holt, Walter, 171 
Home gardens,  seeds, 496 
Homestead Act, 23 
Homologous chromosomes, 568 
Homozygous plants,  129, 568 
Honesty, 547 
Honey bees, and insecticides. 247- 

250; pollination, 241 
Honeydew seeds,  534 
Honeylocust, 97,  554,  559 
Horizontal disk separator, 314, 317 
Hormodin, 136 
Hormone, 568; flowering, 51; and 

germination, 92 
Horseradish-tree, 82 
Horticultural variety, 360; intro- 

ducing, 382 
Host, 569 
Hot-water treatments, 273 
Houndstongue, 85 
Houseman, Earl E., 457-462 
H o vea, 95 
Hughes, Regina O., 411 
Huller-scariñer, 324 
Hullers, 308 
Humectant, 569 
Hummell. Harold, 171 
Hunnemannia fumariaefolia, 541 
Hura crepitans, 85 
Hurl, 569 
Husk tomato, 546 
Hybrid, defined, 363; introducing, 

386; production, 77 
Hybrid corn, seed, 63, 131; seed 

marketing, 500; seed produc- 
tion,   145-153;  vigor,  56 

Hybrid millet, 124, 378 
Hybrid seed, 131; production of, 

63; sweet corn,  210 
Hybrid sorjghum, marketing, 500 
Hybridization, 130; forest trees, 

379 
Hydrangea, gibberellic acid, 53 
Hylastifius obscur us,  174 
Hymenopbysa pubescens, 485 
Hymenoptera, 232 
Hypera  meles,   179,   254;   ni giros- 

tris,  179, 254; postica,  173 
Hypericum perjoratum, 87, 97 
Hyphae, 569 
Hypocotyl,   15,   569 

Iberis coronaria, 546; sempervirens, 
546 

Iceland poppy, 548 
Identification, seeds, 87, 424 
Hex opaca, 62 
îlysanthes dubia, 97 

Impatiens, 547 
Impatiens   balsamina,   546;   holst i, 

547; patuda, 85 
Imported seeds; laws, 483, 485 
Imports, grass and legume seed, 

16Ö; seeds, 529; seeds and 
plants, 18-27 

Inarching, 141 
Inbreds, vegetable seeds, 385 
Inbreeding,   129,  569 
Incarvillea, 547 
Incarvillea grandiflora, 547 
Incense-cedar, 554 
Inclined draper separator, 312, 317 
Indent cylinder separator, 312, 315 
Indent disk separator, 315 
Indexing,  143 
Indian paintbrush, 293 
Indians, crops of, 18 
Indigo,  introduction of,  19 
Indigofera hirsuta,  178 
Inert matter, 418, 463 
Infrared heat, drying seeds, 297 
Inhibitor, 569 
Initial increase, 383 
I no carp us edulis,  86 
Inoculants, added to seeds, 326, 

327 
Inoculum, 569 
Insect control, warehouses, 355 
Insect pollination, 128; seed crops, 

240-246 
Insecticides, added to seeds, 326; 

aphids, 257; corn and sor- 
ghum, 146; and honey bees, 
247-250; seed corn, 150; seed 
protection, 354; stink bugs, 253 

Insects, 358; in alfalfa, 173; alsike 
clover, 175; crimson clover, 
179; field peas, 181; forest 
trees, 231; in grasses, 169; 
Ladino clover, 176; and plant 
diseases, 258-264; postharvest 
control, 348-356; red clover, 
174; in seed crops, 251-258; 
sweetclover, 178 

Inspections, certified seed fields, 
397. 398; foundation seed 
fields, 371 

Instruments for sampling, 4l4 
Integument, 569 
Interagency certification, 399 
International certification, 401 
International Code of Botanical 

Nomenclature, 359 
international Code of Nomencla- 

ture of Cultivated Plants, 360, 
450 

International Crop Improvement 
Association, 375, 395, 396, 
400 

International Rules for Seed Test- 
ing, 409 

International Seed Testing Associa- 
tion, 410, 413, 439, 444, 459 

Internode, 569 
Interstate Commerce Commission, 

339 
Introductions, 367 
Ipomoea batatas, 546 
Ironweeds, 83 
Irradiation, seeds, 324 
Irrigation, alfalfa production, 173; 

grasses, 168 
Isolation, 397; corn seed fields, 

147; grain sorghum seed fields, 
150; plants, 129; seed or- 
chards, 228 

Isotope, 569 

Jackobs, J. A., 403 
Japanese beetle, 2 56 
Japanese morning-glory,  4l 
Jeanerette, Charlie,  170 
Jenkins, E. H., 408 
Jenks, J. E., 171 
Jessamine, yellow, 292 
Jimsonweed, 84 
Johnny Appleseed, 21 
Johnson, Edwin C,  170 
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Johnson, H. W., 192-199 
Johnson, Robert M., 454 
Johnson, William H., 157 
Johnsongrass, sesame fields, 198 
Johnston, Frederick A., 482-492 
Jones, D. F., 122 
Jones, H. A.,  130, 132 
Jones, L. G., 171-181 
Jones, M. D., 397 
Judd, Orange, 22 ,     , .. 
Juglans cinérea, 552, 558; hind su, 

235, 239, 551; hrndsii X /. 
nîgra, 551; nigra, 551, 556, 
560; regia, 51, 239, 551 

Juncus, 85 
Junipers, 60, 559; Rocky Moun- 

tain,  554 
Juniperus occidentalis, 559; scopii- 

loYum. 554, 559; virginianu, 
556, 558 

Justice, Oren L., 407-4n, 457-462 
Jute,  192 

Kalanchoe, 547 
Kalanchoe blossfeldiana,  A4, 547 
Kale,  545;  introduction,  20;  seed 

production, 214 
Kehr. August E., 134-144 
Kenaf, 87, 192 
Kentucky   bluegrass,   lawns,    509; 

source of,  l6l 
Kentucky coffeetree, 97 
Key,   bluegrass   seeds,   426,   429; 

vetch seeds, 429, 431 
Kiesselbaeh, T. A., 178 
Kilns, extracting seeds, 223 
Kind, defined, 360 
Klamathweed, 97 
Klein, Leonard M., 307-321 
Knapp, Seaman A., 24 
Knapweeds, 83 
Kniphofia iivaria, 548 
Knotweed, 96 
Kobe  lespedeza,   seed  drying,   300 
Kochia childsii, 548 
Kohlrabi, 545; seed production, 2l4 
Kolobova, A. N., 253 
Kreitlow, K. W.,  265-272 
Kruyt, Willem, 92 
Kuzelka, Thomas J., 521-530 

Labeling, false, 489; seeds, 358; 
seed packages,  338 

Labels, see also Tags; what they 
tell, 462-469 

Laboratories, 408, 413 
Lactuca, 83; sativa, 106, 545; ser- 

riola,  116, 212 
Ladino clover, flowering habits, 

403; marketing of seeds, 504; 
production,  172,  175 

Lagenaria, viability, 5 
Lagersiroemia indica, 82 
Lakon, Georg, 441 
Laminated bags, 332 
Lamium amplexicauîe, 104, 284 
Lanolin, 570 
Lantana, 547 
Lantana cámara, 547 
Laphygma irugiperda, 255 
Lappula echinata, 84 
Larch,  559; western,   554 
Larix, 82; laricina, 556, 560; occi- 

dentalis, 554, 559 
Larkspur, 218, 548 
Larva, 570 
Laspeyresia nigricana, 181; young- 

ana, 232 
Lathyrus, 481 \ hirsutus, 179; mari- 

timus, 291; odoratus, 548 
Laurcns, Henry,  19 
Lavandula vera, 548 
Lavender, 548 
Lawn seed,  507; labels on, 468 
Laws, seed, 482-492 
Lawshe, C. H., 413 
Layering, l42 
Leach, Charles M., 453-457 
Leaf cuttings, 140 

Leaf-fall, 46 
Leaf hoppers,  258 
Leafspot, 267 
Leafstalk, 570 
I^ek, 545 
Lefebvre, C.  L.,  265-272 
Legard, Robert N., 170 
Leggatt, C. W., 458, 4Ó0 
Legume(s), 570; pollination, 243; 

trends in,  525 
Legume seeds, 425; as food, 27, 

35; exported, 551; harvesting, 
181-188; production of, 171- 
181; sources,   159-163 

Leguminosae, 95,  424 
Lemma, 570 
Lemon, 550 
Leopards-bane, 548 
Lepidium campestre, 81; araba, 

485; repens, 485; sativum, 85, 
545; virginicum, 81, 96, 104 

Lepidoptera, 232 
Leptochloa duhia,  186 
Lespedeza, marketing of seeds, 504; 

production, 178; seed treat- 
ment, 277; seedborne diseases, 
271 

Lespedeza cuneata, 172; stipulacea, 
178; striata, 178, 179, 186, 
424; striata var. Kobe, 424 

Lettuce, .58, 83, 102, 106, 545; 
bolting, 54; breeding, 121; 
seed production, 212; seed 
production costs, 549; seed- 
borne diseases, 267 

Lewis, R. D.,  364-368 
Liât ris s cariosa,  547 
Lihocedrus de cur r ens, 554, 558 
Lieberman, F. V., 247, 251-258 
Life processes, 88-94 
Lifespan, seeds, 94-99,  356 
Light, and flowering, 37-45; and 

germination, 40, 93; germina- 
tion  requirements,   103 

Lilies, 82; Easter, chemical regu- 
lators, 56; propagation, 139; 
tetraploid,   133 

Lilium, 82, 133; superbum, 291 
Liiy-of-Peru, 548 
Lima beans, 61, 544; chemical 

regulators, 56; seed produc- 
tion, 209; seedborne diseases, 
266 

Lime,  550;  added to seeds,  326 
Limonium sinuata,  548 
Linaria, 548 
Linaria maroccana, 548 
Line, defined, 362 
Linkage, 74 
Linnaeus,   Carolus,   19 
Linseed oil, 34 
Linum,  85 
Liqudambar styraciflua, 82, 556, 

559 
Liriodendron   tuîipifera,   556,   560 
Lithospermum   canescens,   292 
Little, Elbert L.,  Jr.,  359-364 
Liverworts, 12 
Livestock,   feed,  28 
Lobelia, 548 
Lobelia cardinalis, 291; erinus, 

548 
Loblolly pine,  104, 110 
Lobularia maritima, 546 
Loco weed, stemless, 293 
Locus, 570 
Locust, black, 554, 559; shipmast, 

propagation,   138 
Lodoicea maldivica,   60,  86 
Lolium, 186; multiflorum, 419; 

perenne, 4l9, 422 
Lona, F., 52 
Long-day plants, 38 
Longevity, 94-99,  570 
Lot of seed, defined, 361 
Lotus, 95; americanus, 97; corni- 

culatus, 172, 186; uliginosus, 
111 

Lotus seeds,  lifespan,  5, 94 
Lucas, Eliza, 19 

Lunaria   biennis,   547 
Lupine,   548;   marketing  seeds   of, 

505;  seedborne  diseases,  271; 
source of.  162 

Lupinus,    179,    18Ö;   polyp hyllus, 
548;   texensis,   293 

Lycopersicon  esculentum,   546 
Lygus,   173.;  elisus,  251;  hésperas, 

251;  lineolaris, 251 
Lygus bugs, 251 

McCorkle, Chester O., Jr., 530- 
540 

McFarlane, J. S., 203 
McGregor,  S. E., 247-250 
McKay,  John W.,   11-17 
McMurtrey, James E., Jr., 206 
McSweeney-McNary Act,   381 
Machines, seed cleaning, 307; 

seed  harvesting,   181 
Maclay, W. Dayton, 27-36 
Macrobiotic seeds,   95,   97 
Macrosiphum granarium, 257; pisi, 

173 
Aiacrozanonia macrocarpa,   82 
Madison, James, 20 
Mad rone,   559 
Magnetic separators,  314, 319 
Magnolia, 60; southern,  559 
Magnolia grandiflora,  559 
Mail-order seeds, 463, 498 
Male sterility, 132 
Maleic hydrazide,  54 
Malpighian  layer,   570 
Malus domestica, 550; pumila, 

550 
Mammillaria   hemisphaerica,   294 
Manure, weed seeds, 281 
Maples, 60,  81,   554,   559 
Marguerite,  Hardy,  548 
Marigold, 548 
Marketing, field crop seeds, 499; 

lawn and turf seeds, 507; 
sugacbeet seed, 205; and 
transportation, 341; vegetable 
and flower seeds, 493 

Marketing  services,   seed,  470-474 
Marshmarigold,  290 
Marth, Paul C, 51, 54, 56 
Martin, John  H.,   113-118 
Martin, L.  W.,   53 
Martynia louisiana, 86 
Maivel-of-Peru,  548 
Mass pollination,  379 
Mass selection,  128 
Mathiola incana,  126, 272, 548 
Mairicaria capensis,   547 
Maxlmov, Nicolai A., 89 
Meadowbeauty, 292 
Medicago, 95; arabica, 179; his- 

pida, 179; lupulina, 422; mi- 
nima, 179; orbicularis, 119; 
sativa,  172,   185, 425 

Medicinal   seeds,   30 
Megaspore,   68,   570 
Megastigmus,  232 
Meiosis, 13, 68, 570 
Melampsora Farlowii, 231; Uni, 

268 
Melanomma glumarum, 487 
Melilotus, 95, 186, 425; alba, 

419, 492; alba annua, 179; 
indica,  179; officinal}s, 419 

Melon, 58; seeds, 534; seed pro- 
duction costs,  549 

Membrane,   570 
Mendel,  Gregor J,,  73,   127 
Mendelian ratios,   73 
Mentzelia decapetala,   293 
Merion bluegrass,  source  of,   162 
Meristem,   570 
Meristematic cells,  570 
Merkel, E. P.,. 227-232 
Mer tens ia panic ul ata,   293 
Mesobiotic seeds, 95 
Mesocarp, 17, 571 
Metabolism,  89,   571 
Metal containers,  334 
Meyer, Frank N., 25 
Miccotrogus picirostris, 175, 254 
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Microbiotic seeds, 95 
Microclimates,   218 
Micro-organisms,   91 
Micropyie,  69,  571 
Microsome,   571 
Microspore,  68,   571 
Midges, 254 
Mignonette, 548 
Miles, S. R., 459 
Milkweed family, 83 
Miller,   Glen,   171 
Millet, 36; Gahi-1 pearl, 124, 378; 

marketing     seeds     of,     505; 
pearl, source of,  162 

Mimosa,  viability,   5 
Mimosaceae, 87 
Mirabilis  jalapa,   548;   nyctaginea, 

293 
Mirov, N. T., 89 
Mist  system,  propagation,   137 
Mistletoe, 85 
Mitchell, John W., 51-57 
Mites, 262 
Mitochondria,   65,   571 
Mitosis, 66, 571 
Mixers,   325;  for samples,  417 
Mixture,  defined,  361 
Mohr, H. C. 56 
Moisture,   germination   tests.   435; 

seeds,   295; seeds and insects, 
352;   stored   seeds,   345;   test- 
ing for, 443-447 

Moisture-barrier   packages,   335 
Moisture meters,  352, 447 
Molds, 297 
Molecule,  571 
Möller-Holst, E.,  408 
Molucella laevis,   546 
Monarda didyma,  291 
Moneses, 231 
Monkshood,   548 
Monocot,  571; propagating,   135 
Monoecious plants,  11, 62 
Monogerm   seed,    sugarbcet,   200, 

203 
Monroe,  James,   20 
Moomaw, Leroy,  171 
Moore,  Robert  P., 433-443,   520 
Moringa oleífera,  82 
Morning-glory,    548 
Morphology,    571;    mature    seed, 

80-88 
Morse, W. J.,  25 
Mosaic virus,   266,   267 
Moss rose,  548 
Mosses, 12 
Moths, 348 
Motor Carrier Act, 339 
Mottled-seed test, 420 
Mucuna, 84 
Mullein, 96 
Multigerm,  sugarbects,   203 
Munger, Tom, 171 
Munz,  Philip A., 95 
Mushroom, propagation,  140 
Musil, Albina F., 80-88, 411, 417- 

432 
Muskmelon,   545;   seed   treatment, 

278; seed viability,  5 
Mustard,    96,    545;     pollination, 

244 
Mustiness,   in storages,  350 
Mutant,   571 
Mutations, 135, 362, 571 
Mycelium, 136, l40, 571 
Myziis persicae, 251, 262 

Naked seeds, 1 
Naphthaleneacetic acid,  52, 54 
Naxingenin, 50 
Nasturtium,  271,   548 
National  Garden  Bureau,   521 
National Seed Storage Laboratory, 

26 
Nectar, 571 
Nectarines,   chilling   requirements, 

50 
Needle  fascicles,   381 
Neely. J, W., 499-506 
Neergaard, Paul, 453 

Nelumbium speciosiim,  95 
Nelumbo nuciiera,  S^"^ 
Nematode  diseases,   270 
Nematodes, seedborne, 456 
Nemophila insignis,  294 
New Jersey Peach Council,  392 
New York State Fruit Testing Co- 

operative Association,   392 
New Zealand spinach,  546 
Newell,  L. C.  397 
Niacin, 571 
Nicotiana, 78; afßnis, 548; ta- 

bacum,   78 
Nienstaedt, Hans, 381 
Nierembergia   f rut esc ens,   547 
Nightshade, 97 
Nitrogen,  on grasses,   168 
Nobbe,  Friedrich, 408 
Nobilization,   120,   571 
Noble,  Mary,  453 
Nomia, 249 
Morris,  K. H., 93 
Northern Seedsmen's Association, 

519 
Northwest Forest Tree Seed Com- 

mittee.   439 
Noxious-weed seed tolerances,  461 
Noxious weeds, 422, 463, 485 
Nucellus,  572 
Nucleic acid, 572 
Nucleus, 64,  69,  572 
Nursegrasses,   511 
Nuts, 572; new varieties, 391; 

seed characteristics of, 550; 
seeds for rootstocks, 2 33-2 39; 
uses, 29 

Nymph,  572 
Nyssa sylvatica,  556,  560 

Oaks. 60, 86, 554,   559 
Oat seedling, drawing, 438 
Oats, diseases in, 263; seedborne 

diseases, 268; uses of,  33 
Oats seed, drying, 300; market- 

ing, 501; production, 153- 
159;   treatment,   276 

Octoploid,  572 
Oebalus  ptignax,   25 7 
Oenothera biennis, 96; laaniata, 

293 
Offset, 139, 572 
OfFtype, 572 
Oils, from seeds, 28,  34 
Oilseed crops, production and 

harvesting.   192-199 
Oilseeds, see also Seed oils; 27, 

28 
Oily seeds, 97 
Oklahoma Foundation Seed Stocks, 

392 
Okra, 58, 545 
Onion, 545; pollination, 244 
Onion seeds, 534, 535; hybrid, 63; 

production, 214; production 
costs, 549; treatment, 278; 
viability, 5 

Oospora oryzetorum,  487 
Open-pollination,   363 
Opuntia,  79;  polyacanthu,  293 
Orange,  550; introduction, 23 
Orchardgrass, 124; marketing seeds 

of, 505; source of, 162 
Orchidaceae,  81 
Orchids, 81 
Organic acid, 572 
Organism, 572 
Organization for European Eco- 

nomic Cooperation, 401, 406 
Oriental poppy, 548 
Origin,   testing for,  423 
Ornamental plants, breeding, 126; 

new varieties, 393; seed char- 
acteristics,   546-548 

Oroxylon indicum, 86 
Orthocarpus  purpurascens,  294 
Orton, C. R., 453, 456 
Oryza, 91 
Oryzaephilus  surinamsnsis,   348 
Osmanthus, 60 
Oswego-tea, 291 

Outcross,  572 
Ovary, 2,  11, 68, 572 
Overpeck, J. C,  199 
Ovule, 2,  11, 68, 572 
Owen, F.  V.,  203 
Owlclover, 294 
Oxalis sir i eta,   85 
Oxygen,  and seeds,  90 
O xy tro pis lamber ti, 293 

Pacific Seedsmen's Association, 
518 

Packages, for seeds, 330-338; 
home gardens, 496; insect-re- 
sistant,   356 

Paeonia suffruticosa,  108 
Pak-choi,  545 
Palea, 572 
Palisade layer, 572 
Panicum virgatum,  186 
Pansy, 548 
Papaver nudicaule, 548; orientale, 

548 
Paper bags, 331 
Pappus, 572 
Pappusgrass, 83 
Parasite, 572 
Park, Joseph K.,  181-188 
Parker, Neal,  171 
Parker, Sam,  171 
Paromius longulus, 257 
Parsley, 545 
Parsnip,   545 
Parsons, Frank G., 394-401 
Panthemocampic,  54,  572 
Pasmo,  267,   572 
Paspalum  dilatatum,   185 
Pasqueflower,   293 
Passiflora incarnata,  292 
Passionflower,  292 
Pastinaca sativa,  545 
Patent laws, 484 
Patent Ofliice, seed distribution, 21 
Pathogen, 572 
Patterson-Kelley mixer,  453 
Paulownia,  82 
Paulownia tomentosa,  82 
Pea seed, 537; production, 209; 

production costs, 549; treat- 
ment, 278 

Pea, 58, 545; breeding, 121; seed- 
borne diseases, 265 

Peach  rootstocks,  236-238 
Peach seeds, 234; treatment, 279; 

viability, 237 
Peaches, 60, 550; chilling require- 

ments,  50; rest period, 47 
Peanut oil,  192 
Peanuts, 28, 111; production and 

harvesting, 194; seed treat- 
ment, 277 

Pear, 550; chilling requirements, 
50; rootstocks, 238; sc^d 
treatment, 279 

Pear decline, 239 
Pearson. O. H.,   129 
Pebble mill, 308 
Pecan. 550. 5 54, 559; chilling re- 

quirements, 51; rootstocks, 
239;   gibberellic acid,   53 

Pecan seeds,   235 
Pedersen, M. W., 171-181 
Pedicel,   572 
Pegohylemyia anthracina,  232 
Pelargonium  zonale,   547 
Pelleted seed,   in  purity tests, 420 
Pelleting,  seeds.  274,   311,  325 
Pénicillium,  349.  455 
Penstemon granaijlorus, 293 
Pentaploid, 572 
Pentstemon gloxinioides,  546 
Peonies,  propagation,   138 
Pepper, 58, 545; seed production, 

210; seed treatment, 278 
Peppergrass, 96,  104 
Perennial, 573; seed production, 

60 
Pericarp,   17, 71,  573 
Per ¡cycle,  135 
Periwinkle, 548 
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Petonospora manshi¿r}ca, 267 
Perrine, Henry,  21 
Perry, T. O., 229 
Persimmon,  common,  559 
Pesticides, added to seeds,  354 
Petals, 11 
Petiole, 573 
Petroseliiium hortense, 545; crisp- 

tim, 545 
Petunia,  548; seed production, 219 
Petunia hybrida,  548 
Phacelia bjpjnnatifidä, 292 
Phage-plaque,   573 
Phalaris arundinacea, 185; tuber- 

osa var. stenopiera,  186 
Pharbitis nil, 4l 
Phase contrast microscope, 65, 573 
Phaseolus, 87; coccineus, 544; 

lunatus, 544; vulgaris, 434, 
544 

Phleum pratense,   186 
Phloem, 67, 573; tissue,  135 
Phlox, 85, 548 
Phlox dvummondi,   548 
Phoma Ungarn, 266 
Phormium, 192 
Pliotoperiod, sugarbeets,  200 
Photoperiodism, 38, 573; applica- 

tion of, 43 
Photoreaction, 573; germination, 

103 
Photothermal induction, 200 
Phragmiies communis, 83 
Physalis,   548 
Physalis alkekengi, 548; pubes- 

cen s,   546 
Physiologic race,  360, 573 
Phytomonas incanae, 111 
Picea, 82, 444; abies, 231, 380; 

engelmannii, 231, 556, 560; 
glauca, 231, 232, 556, 560; 
martana, 231, 556, 560; 
pungens, 231; rnbens, 231, 
556, 560; sitchensis, 1^2, 556, 
560 

Pigment, 573 
Pigweed, 9(-> 
Pincushion-flower,   548 
Pineapple, growth regulators, 52; 

seedless, 76 
Pines, 60, 81, 554, 559, 560; seed 

treatment, 279 
Pink, 95 
Pink ladyslipper,  290 
Pinus, 82, 230; banksiana, 554, 

559: caribaea, 279; contorta, 
554^ 559; coulterii, 382; 
echinata, 111, 381, 554, 560; 
edulis, 560; elliottii, 227, 381, 
554, 560; jeffreyii, 382, 554; 
lambertiana, 98, 229, 554, 
560; leiophylla, 231; montí- 
cola, 227, 554, 560; palustris, 
227, 554, 560; ponderosa, 229, 
554, 560; radtata, 380, 382, 
560; resinosa, 229, 279, 554, 
560; rígida, 560; strobus, 104, 
227, 380, 554, 559; sylvestris, 
227; taeda, 104, 110, 227, 
279, 554, 559; virginiana, 560 

Piricularia. 276 
Pistil, 11, 573 
P/sum árpense,  179; sativum, 545; 

sativum árcense,   186, 440 
Pityopîhorus  pulicarias,   232 
Plains-gentian, 293 
Planning Conference,  375 
Plant breeders, private, 374 
Plant  ecology,   and  weed  control, 

282 
Plant explorers, 24 
Plant improvement, 8 
Plant introduction  gardens,  25 
Plant kingdom,  12 
Plant  quarantine   regulations,   486 
Plant regulators, 51, 52,  573 
Planiago,  85;  major,  96 
Plantain, 85, 96 
Planting,      cereal      grains,      155; 

grasses, l65 
Plants,  reproduction of,  2 

Plastids, 64, 573 
Platanus occidentalis,  556, 560 
Platycodon  grandiflorum,   546 
Pleiochaeta set osa, 271 
Pliofilm bags, 332 
Plod/a interpunctella,  348 
Plum,   60,   237,   551;  chilling   re- 

quirements,     50;     rootstocks, 
236-238; seed, 234; seed treat- 
ment, 279 

Plumbago,   548 
Plumbago  capensis,  548 
Plumule,, 71, 573 
Pneumatic conveyors,  343 
Pneumatic separator,   316 
Poa,   421,  425;  annua,   428,   512; 

arachnijera,   426,   428;   com- 
pressa,    428,    429;    palustris, 
429; pratensis,  185, 418, 424, 
427,   429,   508;  pratensis var. 
Merion,  424, 427,  429;  trivi- 
al is.   427,  429,   512 

Pod, 573 
Poinsettia,   and  light,  44 
Polar nuclei, 69, 573 
Policies, release of seeds,  364-368 
Pollen, 13. 573 
Pollen grains, 68 
Pollen parent, 573 
Pollen tube,  573; corn,  70 
Pollination,    15,    128,    379,   573; 

flowers, 218; honey bees, 173- 
180;     seed     crops,     240-246; 
and seed production,  60 

Pollock, Bruce M,,  106-112 
Polyamide, 574 
Polycross, 364 
Polyester bags, 332 
Polyethylene bags,   333 
Polyethylene plastic film,   136 
Polygonaccae, 84 
Polygon um      argyrocoleon,      423; 

hydropiper, 96 
Polymer, 574 
Polyploid plants,   132 
Polyploidy, 78, 119 
Polyvinyl bags,  332 
Poncirus  irijoliata,   236,   550;  tn- 

¡oUata X Citrus sinensis,  550 
Ponderosa pine, 89 
Popillia japónica, 256 
Poplars, 60 
Poppies, 95, 548 
Poppy-mallow, 293 
Poppy seed oil, 28 
Populus     deltoides,      552,      558; 

grandidentata,     558;     tremu- 
loides,   552,   558;  trichocarpa, 
227 

Port-Orford-cedar. 556,  558 
Portable bins, 344 
Porter,  C.   R.,   474-478 
Portulaca  grandiflora,   548;   olera- 

cea,  96 
Postal fraud laws, 480 
Potato,   545;   breeding,   119,   390; 

early varieties,  22 
Potato eyes,  138 
Poten tilla  an serina,   84;  jruticosa, 

293 
Powers, H. R., Jr., 227-232 
Presley, J. T., 265-27? 
Pricklepoppy,  294 
Pricklypcar, 293 
Primordia,  574 
Primrose, Cape, 548 
Primula, 548 
Primula obconica,  548 
Private    corporations,    foundation 

.seed, 370 
Probability level, 458 
Processing,  seeds,  322-329 
Prodenia,  \l4 
Production, economics of, 530- 

540; and flowering habit, 57- 
64\ hybrid corn and sorghum, 
145-153; methods, 128; prob- 
lems in, 113; role of flowers, 
11; small grains, 153-159 

Production areas, forage seeds, 401 
Production   costs,   vegetables,   549 

Procmbryo, 574 
Progeny,  574; testing,   128 
Propagation, forest trees, 228; 

vegetative,   3,   134-144 
Protectants, 354 
Protein, 574 
Proteinaceous seeds, 97 
Protoplasm,  64,  374 
Prototype, 574 
Prune, rootstocks, 238 
Prunus americana, 50, 551; amyg- 

dalus, 550; angustijoUa, 50; 
armeniaca, 550; avium, 51, 
238, 550; besseyi, lyi, 551; 
ce ras i fera, 235, 238, 551; 
ccrasus, 51, 107, 550; davidi- 
ana, 237, 550; domestica, 50, 
551; insiîitia, 551; mahaleb, 
238, 550; munsoniana, 551; 
pérsica, 41, 550; salicina, 50, 
551; serótina, 552, 558 

Pseud omonas atrojaciens, 455; 
coronajaciens, 455; corona- 
faciens var. atropurpureum, 
268; lachrymans, 261 \ phase- 
olicola, 265; pisi, 265, 455; 
sesami, 268; syringae, 236, 
266; iabaci, 261 

Pseudûisuga, 230; menziessi, 229, 
552 

Psychrometric chart,  298 
Pubescence,  574 
Puccinia carthami,  268 
Puccoon, 292 
Pueraria lobata, 172 
Pumpkin, 545; seed production, 

211;  seed  treatment,   278 
Purdy,  Laurence H.,  322-329 
Pure line variety,  362 
Pure  live seed,  466 
Purity,  research on, 410 
Purity test, 417 
Purslane, 96 
Pycnidia, 574 
Pyrausta nubilalis, 255 
Pyre thrum  rose urn,  541 
Pyrola, 231 
Pyrus calleryana, 550; communis, 

550; mal us, 106; serótina, 
550; ussuriensis, 550 

Pythium, 272, 277 

auality,   and  price  of  seeds,  468 
uality factors, seeds,  408, 411 

Quarantine regulations,   486 
eueen-Annes-lace,   548 

uerctis    alba,    230,    554,    559; 
coccínea,  554, 559; corrugata, 
86; emoryi,  231; falcata,  554, 
559; falcata var. pagodaefolia, 
559;   garryana,   559;   hypoleu- 
coides,    231;    kelloggii,    559; 
macrocarpa,    554,    559;    mi- 
chauxii,    554;    minima,    231; 
palustris,    559;   phellos,   559; 
prinus, 554, 559; pumila, 231; 
rubra,  554, 559; stellata, 559; 
velutina,  554, 559; virginiana, 
231, 559 

Quick,  Clarence R,  94-99 
Quince, 551; rootstock, 239 
Quisenberry, K. S., 364-368 

Race, defined, 360 
Raceme, 574 
Racketeers, seed, 478, 482 
Radicle, 574 
Radioactive, 574 
Radioisotopes, 52 
Radish,     545;     pollination,     244; 

seed    production,    213;    seed 
production costs, 549 

Ragweed, 96,  109, 281 
Ragwort, golden, 291 
Rail rates, shipping seeds,   340 
Railroads.       seed      transportation, 

339, 340 
Ramie, 192 
Rampton, Henry H., 163-171 
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Rape, pollination, 244 
Rapeseed, 36 
Rdphanns sativus, 444, 545 
Raymond,  L.  C,  ^104 
Receptacle, 574 
Red clover, 108; adapted origins, 

470; Kenland, 378; produc- 
tion of, 173; source of,  I6l 

Red clover seed, certified, produc- 
tion, 402; marketing of, 504; 
production and disposition, 
524 

Red fescue, drawing. 508; lawns, 
510 

Red-hot-poker, 548 
Red leaf, 263 
Red light, 40 
Rcdcedar, 556, 558 
Redtop, source of,  162 
Reduction division, 68 
Redwood, 60, 556, 560 
Reed, 83 
Reed, A. Doyle,   530-540 
Regional Forage Crops Technical 

Committee,   375 
Regional seed associations,  518 
Registered seed, 376; cotton, 502; 

defined, 396 
Regulated carriers, 339 
Release,   forest trees,  381 
Release of seeds, policies on, 364- 

368 
Repellant, 575; added to seeds, 326 
Reproduction, 2, 3 
Rescuegrass, seed drying, 300 
Reseda ordorata, 548 
Resin, 575 
Respiration,  575 
Rest. 575 
Rest period, 106-112; and chilling, 

47; plants, 46-51; tree seeds, 
235 

Restorer line, 575 
Rheum rhapontkum,  545 
Rhex'ia mariana, 292 
Rhizoctonia,  272;  solani,  279 
Rhizome, 138, 575 i 
Rhoades, M. M., 75-79 
Rhododendron maximum, 291 
Rhopalosiphum fitchii, 257; maid- 

is, 256 
Rhubarb,  545; introduction, 20 
Rhyzopertha dominica,   348 
Rice, 103; diseases in, 264; insect 

pests, 257; introduction of, 
19; Oriental varieties, 24; 
uses of, 34; weed control, 285 

Rice seeds, 91; production, 153- 
159; treatment, 276 

Rice stink bug, 257 
Rice weevil, 256,  348 
Ricinus communis,  547 
Rick, C. M., 130 
Ricker, P. L.,  288-294 
Ripeness, tree seeds, 222 
Robbins, George,   19 
Robbins, W. W.,  130 
Robinia pseudoacaaa, 97, 109, 

554, 559 
Rochow, \V. F., 258-264 
Rockcresses, 82, 548 
Rodents, warehouses, 347 
Rodewald, H., 459 
Rogers, T. H.,  171-181 
Rogler, George A.,  163-171 
Rogue,  575 
Roguing, grain  crops,   156 
Roll-out-gardens,   326 
Rolltn, S. F., 482-492 
Root, 575 
Root cuttings, 136 
Root pruning, forest trees, 231 
Root sucker, 136 
Rooting compounds,   136 
Rooting mediums,  136 
Rootstock, 575; fruit and nut, 550; 

seeds for, 233-239 
Rorippa nasturtium-aquaticum, 545 
Rosebay, 291 
Roselle, 87 

Roscpink, 292 
Rotation,   grain   seed   production, 

154-155; herbicides on crops, 
286 

Rudbeckia bin a,  547 
Rudolf, Paul O., 221-226 
Rules, testing seeds, 409,  414 
Rules  and  Regulations  Under the 

Federal Seed Act,  360, 409 
Rumex,    84,    419;   acetosa,    545; 

crispus, 96 
Rumph, S. H., 48 
Runners, 4, 139, 575 
Rushes,  85 
Russell, Paul G.,  80 
Russian-thistle, 7,  81, 83 
Rutabaga,  545; scedborne diseases, 

266 
Rye, seed treatment,  276; uses of, 

34 
Rycgrass, lawn, 509; source of, 162 

St generation, 363 
Sabatia angularis,  292 
Sac, 575 
Saccharum    barberi,     120;     oßici- 

narum,  120; spontaneum,   120 
Safflower,  production and harvest- 

ing,   196;  seedborne   diseases, 
268; uses of, 35 

SafHower oil, 34,  192 
St.-Johns-wort,   87 
Saintpaulia ionantha,   546 
Salix nigra, 560 
Salpiglossis, 548 
Salpiglossis   sinuata   superbissima, 

548 
Salsify,  83,   545;  seed production, 

212 
Salsola pest if er,  81,  83 
Salvia   coccínea,    293;   splendens, 

548 
Samara, 575 
Sample, in seed testing, 414-417 
Samplers, 324 
Sandboxtree, 85 
Sandverbena, 293 
Sanícula, 84 
Sanscvieria,  192 
Sanvitalia, 548 
San Vitalia procumbens, 548 
Saponaria, 548 
Saponaria ocymotdes,  548 
Sass, John E., 64-75 
Saunders,   William,   23 
Savitsky, V, P., 203 
Scabiosa atropurpúrea,  548 
Scalpers, 307 
Scarification,   323,   575;   seedcoats, 

109 
Scarifiers, 308, 323 
Scarlet sage, 548 
Schery, Robert \V.,  507-513, ^l4- 

517 
SchifFman, John F.,  514-517 
Schizanthus species,  546 
Schizocarp,   575 
Schoenleber, L. G.. 192-199 
Schroeder, W.  T., 272-280 
Scion, 141, 575 
Sclerospora macrocarpa, 487 
Sclerotinia, 454; ricini, 268 
Scorpionweed, 292 
Scott, Donald H.,   134-144 
Scutellum,  71,   575 
Sedge, 84 
Seed,   defined,   575;   introductions, 

18-27;   life   processes,   88-94; 
marketing   services,    470-474; 
uses of,  8, 27-36 

Seed blower,  420-421 
Seed certification,  394-401 
Seed  companies,   384,  493;  early, 

21; flower seeds, 532; research 
by,   514;  stock seed,   374 

Seed control organizations,  491 
Seed crops, 27-36; importance, 30; 

insect   pests,    251-258;   weed 
control,   280-287 

Seed development, 1-10; and fer- 
tilization, 72; unusual events, 
75-79 

Seed Importation Act, 483 
Seed key, bluegrass, 426, 429; 

vetch, 429, 431 
Seed oils, uses,  34 
Seed orchards, 221,  227, 229, 380 
Seed parent, 576 
Seed Research Foundation,  515 
Seed selection, 8 
Seed Trade Associations, types of, 

517-520 
Seedbed, for grasses,   165 
Scedborne diseases, 265-272; treat- 

ment of, 272-280 
Seedborne   fungi,   detecting,  454 
Seedborne organisms, testing seeds 

for, 453-457 
Seedcoat, 15, 576 
Seedcoats, hard, 108; and longev- 

ity, 97; plant survival, 80; 
scarification,  109 

Seeding  equipment,   cleaning,   157 
Seedless fruits, 54 
Seedling, 576; evaluation, 436; 

vigor, 104 
Seedling classification, field pea, 

440; garden bean, 434; oat, 
438; soybean, 436 

Seedpiece,  138,   576 
Seedsmen,   responsibilities  of,   514 
Seedstalk, 576 
Segmented seeds, 323; sugarbeets, 

202 
vSego-lily, 293 
Seif-fertile plants, 363 
Self-incompatible plants,  128 
Self-pollinated crops,  362 
Self-pollination, 128 
Selfed seed, 129 
SemicontroUed pollination,  379 
Senecio aureus, 291; crucntus, 547; 

s mall a, 291 
Senti, Frederic R., 27 
Sepals, 11,-576 
Separators, 307 
Septoria, 279;. apii, 454; apii- 

graveolentis, 267; glucines, 
261 \ linicola, 268; macropoda, 
454 

Sequoia,   5'56; giant,   560 
Sequoia gigantea, 60, 556, 560; 

sempervirens,  556,  560 
Sesame, 192; production and har- 

vesting. 198; seedborne dis- 
ease, 268 

Setaria, 425; faberi, 80, 87; ma- 
cros tac hya, 185 

Sex cells, corn, 70; flowers, 67 
Shattering, improvements, II6; re- 

duction, 57 
Shaw,  W. C, 280-287 
Shenberger, L, C, 459 
Shepherds-purse, 81, 85 
Shield budding,  142 
Shippers, of seeds,  341 
Short-day plants,  38 
ShuU, G. H., 122 
Siberian wallflower, 548 
Siegelman, H. W., 93 
Sicveking,  Earl, 499-506 
Steves, purity tests, 423 
Silène, 95; noctíflora, 96; Virgin- 

ie a, 292 
Silica gel, 296 
Silver maple, 89, IO6 
Silverweed, 84 
Simons, Joseph W., 295-306 
Single-cross,  363 
Single-cross parent, 576 
Sinningia speciosa, 547 
Sitona cylindricollis, 178; hispi- 

dula, 175 
Sitophilus granarius, 348; oryza, 

l^G, 348 
Sitotroga  cereal ella,  256,  348 
Skolko,  A.  J.,  456 
Skyrocket, 293 
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Slurry method, seed treatment, 
274 

Slurry seed treater, 327 
Smith, C. P., 459 
Smith, Dale, 405 
Smith, Erwin  F.,  124 
Smith,  Lloyd L.,  295-306 
Smith, James E.,   181-188 
Smith-Doxey improvement groups, 

502 
Smith-Lever Act, 24 
Smooth bromegrass, marketing 

seeds of, 505 
Smuts, scedborne, 269 
Snakcroots, 84 
Snapdragon, 548 
Sneep, J., 130 
Snitzler, James R.,  338-347 
Snow-on-the-mountain,  548 
Society of Commercial Seed Tech- 

nologists, 413 
Society of Horticultural Science, 

366 
Sogata orizicola, 264 
Solanum elaeagmjolium, 97; me- 

longena var. esculentum, 545; 
prendocäpskum, 547; îuhero- 
sum, 545 

Solar heat, seed drying, 302 
Sonchus, 83; arvensis, 485 
Sorenson, C. T., 251 
Sorenson, J. W., Jr., 145-153 
Sorghastrum nut ans,  186 
Sorghum, see Grain sorghum 
Sorghum drummondii, 151; hale- 

pense, 485; sudanense,  186 
Sorghum midge, 256 
Sorghum webworm,  257 
Sorgo, early imports, 22 
Sorrel, 545 
Sour cherry, 107 
Southern Seedsmen's Association, 

518 
Sowthistle, 83 
Soybean, 28, 58, 545; breedmg, 

125; and light, ^A; introduc- 
tion, 25; seedborne diseases, 
267 

Soybean oil, 34,  192 
Soybean seed, marketing, 501; pro- 

duction and harvesting, 193; 
drying, 300; treatment, 277 

Soybean seedling, drawing, 436 
Spanish-bayonet,  294 
Spawn, 136, 140 
Species, defined,  359, 576 
Specific gravity separator, 310, 313 
Spectrometer, 65 
Spectrometry,  576 
Spectrophotometer,  42,   576 
Sperm, 11, 576 
Spermatophyte,   12,   576 
Sphagnum moss,  136, 576 
Spices, 30 
Spider-plant, 548 
Spiderwort, 294 
Spinacea olerácea,  546 
Spinach,  58, 61, 62, 546 
Spinach seed, hybrid, 63; produc- 

tion, 213; treatment, 278 
Spinach mustard, 545 
Spiral separator, 317 
Spore, 576; on seeds, 454 
Sporobolus, 109 
Sporophyte,  12, 577 
Sports, 135 
Sprague,  G.  F.,  119-127 
Springbeauty, 294 
Sprouting broccoli, seed produc- 

tion, 213 
Spruce, 82, 556, 560; seed treat- 

ment, 279 
Squash,   58,   546;  pollination,   245 
Squash seed, production, 211; 

treatment, 278 
Squirting cucumber, 85 
Stalk, 577 
Stamen, 11, 577 
Stanford, E. H., 176 
Stanley, R. G., 88-94 
Starchy seeds, 97 

State breeding  agencies,   386 
State   crop    improvement    associa- 

tions, 395 
State laws, 483, 488 
State nurseries, 382 
State seed associations, 517 
State seed officials, 491 
Statement   of   Responsibilities   and 

Policies Relating to Seeds, 365 
Static pressures, 299,  300 
Statice, 548 
Statistics, and trends, 521-530 
Stecklings, 215 
Stellaria media, 284 
Stem, 577 
Stem  anthracnose,  266 
Steppler, H. A., 404 
Sterile, 577 
Stevens, Had and,  153-159 
Sievia, 44 
Stewart,  Dewey,  199-205 
Stickseed, 84 
Stigma, 11, 577 
Stimulants,   51-57 
Stimulus, 577 
Stink bugs, 253 
Stipa, 308 
Stizolobium  deeringianum,   178 
Stock, 126, 141, 548; seed treat- 

ment, 279 
Stock seed, 357, 361, 385; for field 

crops, 369-378 
Stodola,  Frank H.,  53 
Stoesz, Abraham D.,  307-321 
Stoke sia c y anea,   546 
Stolons, 4, 138, 577 
Storage, fungi control, 349; and 

germination, 95; insect con- 
trol, 348; seed corn, 149; 
seeds, 338-347; tree seeds, 
224; and water content, 89 

Strain, defined, 361 
Straw^berries,   viruses,   l43 
Streak mosaic, 262 
Strelitzia reginae,  546 
Streptocarpus  hyhridus,   548 
Stribbling's Nursery,  237 
S triga astática, 81 
Strippers,  seed harvesting,   184 
Strophanthus, 83 
Stuart, Neil, 53, 56 
Style, 577 
Suberization,  138,  577 
Subspecies, defined,  360 
Substrate, 577 
Subterranean clover,  110 
Sucker, 577 
Suction seed reclaimer,  187 
Sudangrass seed, 539; marketing, 

505; source of,   162 
Sugar maple, 89 
Sugar pine, 98 
Sugarbeet, 58; bolting, 54; breed- 

ing of, 120; introduction, 23; 
lygus bugs, 252; polyploid, 
133 

Sugarbeet seeds, exported, 551; 
monogerm, 115: production, 
199; treatment,  277 

Sugarberry, 558 
Sugarcane, 60; and light, 44; 

breeding of, 120; early im- 
ports, 22 

Sulphurflower, 293 
Summer-cypress,  548 
Summer's-darling,  294 
Sunflower,  548;  seed,  36 
Survival,  plant,   80;  seeds, 4 
Sweating, stored seeds, 345 
Sw^eet corn, 545 
Sweet corn seed, 535; production, 

210; production costs,   549 
Sweet-william, 548 
Sweet-Wivelsfield,   548 
Sweetclover, marketing of seeds, 

504;  production,   178 
Swectgum,  82,  556, 559 
Sweetpea, 548; seed treatment, 279 
Sweetpotato, 546; breeding, 390; 

propagation, 137 
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Swingle, Walter T,, 24 
Swiss chard,  545;  seed  treatment, 

278 
Swofïord, Thomas F., 433-443 
Swordbean, 85 
Sycamore,  556; American,  560 
Syn 1, 364 
Synergid nuclei,  577 
Synthetic, 577 
Synthetic   varieties,   364 

Tagetes species, 548 
Tags,    see   also    Labels;    certified 

seeds,   399,    400;   foundation 
seed,  371; verified origin, 472 

Tailings, 577 
Tall   fescue,   lawns,   511;   market- 

ing seeds of, 505 
Tamarack,  82,  556,  560 
Tángelo, 551 
Tangerine, 551 
Taphrina,  231; pruni,  231 
Taraxacum officinale, 83, 545 
Tassel, 577 
Tatum, L. A„  145-153 
Taxodium distichum,  552,   558 
Taxonomy,  99,  577 
Taxus, 230 
Tempe, J. de., 453 
Temperature,   bud   dormancy,   Ad- 

51; germination   requirements, 
102;   germination   tests,   435; 
and seed moisture, 443; seed- 
infesting    insects,    353;    seed 
setting, 404; storage, 345; and 
viability, 89 

Tenebroides  mauritanicus,   348 
Tephrosia virginiana,  292 
Test sample, A\A-A\1 
Testa, 15, 577 
Testing, interstate, 366; for purity 

and   origin,   417-432;   science 
of,    407-413;    tolerances    in, 
457-462 

Tests,   for   germination,   433-443; 
for   seed   moisture,   443-447; 
noxious    weeds,    422;    seed- 
borne     organisms,     453-457; 
trueness-to-variety, 448-452 

Tetragonia expansa,  546 
Tetranychus, 173 
Tetraploids, 127,  132, 577; colchi- 

cine-induced, 133 
Tetrazolium test,  441 
Texas-sage, 293 
Thelocactus  uncinatns,  294 
Therioaphis maculât a,   173 
Thermal induction, 200, 577 
Thermopsis caroliniana, 292 
Three-way-cross, 363 
Threshing,  tree seeds,  223 
Thrift, 548 
Thuja occidentalis,   556,  558;  pli- 

cata, 556, 558 
Thunbergia alata,   5A6 
Tick-trefoils, 84 
Tigerlily, 291 
Tilia americana, 552,  558 
Tiller, 138, 577 
Timothy,   breeding,   124;   market- 

ing seeds  of,  505;  source  of, 
162 

Timothy bumper mill, 320 
Tithonia, 548 
Tithonia rotundifolia, 548 
Tobacco,   78,  104; flowering, 548; 

introduction  of,   19 
Tobacco    seeds,    marketing,    505; 

production     and     harvesting, 
206-207 

Todd,   Frank   E„   240-246,   247- 
250 

Tolerances, seed testing, 457 
Toluene distillation method, 445 
Tomato,   58,   546;   breeding,   121; 

plant   regulator,   52;   pollina- 
tion,  245;  seedborne diseases, 
267 



Tomato seed, hybrid, 63; produc- 
tion,  210; treatment,  278 

Tonnage, seeds transported, 338 
Toole.   Eben  H.,  99-105,   346 
Toóle, Vivian Kearns, 99-105, 

106-112 
Topcross hybrid,  363 
Touch-me-not,  85 
Trachymene caeridea,  547 
Trademark, 484 
Tradescantia scopulorum, 294; vir- 

giniana, 294 
Tragopogón,   83;   porrifolius,   545 
Trailing-arbutus,  291 
Trait, 577 
Transporting, seeds,  338-347 
Trapa hicornis, 87 
Treatment, disease control, 272- 

280;  and processing,  322-329 
Tree-of-heaven, 82 
Tree peony, 108 
Tree seed, characteristics, 550, 

552; collection and handling, 
221-226; germination tests, 
437; production,  227-232 

Tree Seed Testing Laboratory, 439 
Trees, increase and release, 379- 

382 
Trefoil,   578;   seed   treatment,   277 
Tribolium, 348 
Trtchachne californica,   185 
Trichhris, 311 
Trier, 414 
Trifolium, 58, 95, 425; alexan- 

drinum, 179; amhiguum, 172; 
campestre, 179; duhium, 179; 
fragiferum, 172; hirtum, 179; 
hybridum, 111; incarnatum, 
179, 185; lappaceum, 179; 
medium, 172; pratense, 108, 
172. 185, 359; repens, 108, 
172, 185; resupinatum, 179; 
subterraneiim, 110, 179. 185 

Trillium,   large-flowered,   292 
Trillium grandi flor um,  108.  292 
Triploids,  76,   132 
Tfiticum aesiivum, 78 
Trogoderma,   348 
Trollius laxus,   29A 
Tropaeolum ma jus,   548 
Trout-lily, 291 
Trucks, seed transportation, 339. 

341 
Trueness  to variety,   test.  448-452 
Trustees'  Garden,  19 
Tsuga canadf^nsis, 231, 552, 559; 

heterophylla, 229, 552, 559; 
mertensiana,  559 

Tubers, 4, 578 
Tulip,  83; propagation. 139 
Tulipa, 83 
Tumbleweeds, 7,  81.  97 
Tung,  551; seeds, 239 
Tung oil, 28, 34 
Tupelo,  560; black.  556 
Turf grasses, improvements in, 

115 
Turner. J. H., 95 
Turnip, 546; pollination, 244; seed 

production, 214; seedborne 
diseases, 266 

Turtlehcad,  82 
2,4-D, 155, 168; bolting regula- 

tor, 54; pineapple flowering, 
52 

Type, defined, 361 
Typha latifalia,  103 
Typ hula, 454 
Tyshius stephensi,  254 

Ulmus,   82;   americana,   552,   558; 
rubra,     552,     558;    îhomasii, 
552, 558 

Ultraviolet microscope,  65 
Un carina pel tata, 86 
Understock,   l4l,   578 
Unicorn plant, 86 
Urocystis tritici,  487 

Uses, seed, 8,  27-36 
Utricle, 578 

Vacuole, 65, 578 
Vacuum drying,  297 
Vacuum-oven,   moisture  tests,   445 
Valeriana  officinalis,   547 
Valerianella locusta var. olitoria, 

545 
Varietal hybrid, 578 
Variety, 359-364; defined, 448; 

naming of, 366; registration 
of, 448; release of, 366 

Variety-increase programs, 189 
Variety tolerances, 462 
Vegetable oils,  34 
Vegetable seed. characteristics, 

544-546; cost of producing, 
549; exported, 551; labeling, 
482; production, 208-215, 534; 
production and marketing, 
493-499; statistics, 523; treat- 
ment, 277 

Vegetable varieties, improvements 
in,  116;  introducing,   383 

Vegetative  cells,  division,  66 
Vegetative propagation, see also 

Asexual, 361; forest tress, 228, 
380; and virus diseases, 392 

Velvet roll  separator,   316 
Veneer graft, l4l 
Verbascum   blattaria,  96 
Verbena,   548;  prostrate,  294 
Verbena hortensis, 548; pro strata, 

294 
Verification service,  470 
Verified-origin  seed,   471 
Verified-origin tags, 472 
Vermiculite,   578 
Vernonia,   83 
Verticillium,   144, 279 
Vetch, pollination, 243; seedborne 

diseases, 270 
Vetch seeds, drawings of, 430, 

432; key, 429, 431; marketing, 
505; production of. 179; 
treatment.   277 

Viability, 88-94, 578; embryos, 
442; and moisture content, 
334; seeds, 4; and storage, 
345; test, 441 

Vibrator separator,  320 
Vicia, 179, 425, 487; americana, 

431; angustifolia, 430, 431; 
atropurpúrea, 429, 430; ben- 
galensis, 429. 430; cracca, 
430. 431; dasycarpa, 431, 432; 
ervilia, 431; faba, 431, 544; 
grandiflora, 430, 431; hirsuta, 
430, 431; hybrida, 429; lath- 
roides, 431; lulea, 429, 432; 
melanops, 429, 432; mon- 
ant ha, 431; pan non i ca, 429, 
432; sativa, 431, 432; tetra- 
Sperma, 430, 431; villosa, 
186, 418, 431, 432; villosa 
var. glahrescens, 431 

Vigna, 84; sesquipedalis, 544; sin- 
ensis,   178,   185,  425,   545 

Vinca rosea,  548 
Viola,  548 
Viola cornuta, 548; papilionacea, 

292; pedata, 292; tricolor, 
548 

Violets, 292 
Virus    diseases,    rootstock    seeds, 

235;    vegetative    propagation, 
392 

Virus-free plants,  392 
Virus yellows,  205,  26l 
Viruses,   143;  detecting,   455;   and 

insects, 258-264 
Vitis labrusca,  51; vinijera, 51 
Volunteer plants,  578 

Waddle, Billy M.,   188-192 
Wagner,  Howard,   171 
Walker, D. R., 50 
Wallflower. 294 

Walnut, 551; black, 556, 560; 
chilling requirements, 51; 
gibberellic acid, 53; rootstock, 
2 39; seeds, 235 

Warehouses, equipment, 342; in- 
sect control, 355 

Wasps, pollination, 242 
Water absorption, germination, 

101, 103 
Water content,  seeds,  89 
Water dispersal, 7, 84 
Water-soak treatments,  273 
Waterchestnuts,   87 
Watercress, 545 
Waterlily, 94 
Watermelon, 546; from flower to 

fruit, diagram, l4; pollina- 
tion, 245; seedless. 63, 76; 
triploid, 133 

Watermelon seeds, 534; produc- 
tion,   211; treatment,  278 

Watson, Elkanah, 20 
Wavelength, 578 
Weaver, R. J.,  55 
Weeds(s), defined, 578; noxious, 

422,  463,  485 
Weed control, alfalfa, 173; flower 

seed production, 217; grain 
fields, 155; grain sorghum, 
146, 151; grasses, 167, 168; 
oilseed crops, 193; safflower, 
196;  seed crops,   280-287 

Weed seeds, dispersal of, 7; im- 
ported, 87; manure, 281; in 
purity tests. 422; survival, 7; 
viability, 96 

Weedkillers, see Herbicides 
Weevils, 254, 352 
Weinberger, John H.,  46-51, 237 
Weiss, Martin C, 64-75, 359-364 
Welch,  G.  Burns,  322-329 
Welsh onion,  545 
Went, Frits W., 95 
Wester,  Horace V.,  54 
Wester, Robert E.. 56 
Western Seedsmen's Association, 

518 
Wheat, 58; breeding of, 119; dis- 

eases of. 262; introduction, 
23; Russian. 23, 24; seedborne 
diseases, 268; uses, 31 

Wheat seed, drying, 300; market- 
ing, 501; production. 153- 
159; treatment, 275 

Wheatgrass, 426; crested, intro- 
duction, 24; source of, 162 

Whip graft, l4l 
Whitaker.  T.  W.,  55 
White, E. B.,   170 
White-cedar,   556,   558 
White Dutch clover, marketing of 

seeds, 504 
White leaf, 264 
White pine, 104 
Whiteclover,  108; source of, l62 
Whitney, Eli. 19 
Wiggans,   S.   C,   53 
Wight, W. G., 25 
Wild bees, 241 
Wild carrot, 84 
Wild Flower Preservation Society, 

289 
Wild flowers, seeds of. 288-294 
Wildrice, 89 
Willow, black,   560 
Wilson,   James,   2 3 
Wind dispersal,  6, 7, 81 
Windrow, 578 
Windrow   combining,   183 
Windrower, 187 
Wing, 578 
Winter,  Floyd L.. 330-338 
Winter-annual method. sugar- 

beets, 199 
Wintergreen, 291 
Wisteria  chin ensis,   85 
Witch-hazel. 80, 85 
Witchweed,  6,   81 
Wittwer, S. H., 54 
Workboard, for purity tests, 419 
Wray,   Leonard,   22 
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Wright, J. W.,  380 
Wright,   W.   H.,  47 5 
Wu, Wang Chi, 229 

Xanthium,  58,  80 
Xanthomonas cam¡}estris, 266; 

malvaceariim, 267; phaseoli] 
265, 267; ricinola, 268; irans- 
lucens, 268, 455 

Xanthophyll,  578 

Xcnia,   74,   76,   578 
Xylem, 578 

Yams, S2 
YarncII, S. H.,  113-118 
Yellow dwarf virus,  263 
Yellow-poplar,  556,  560 
Youngman, W. H.,  52-1-530 
Yucca, 83 
Yucca, 83;  haccain,  294 

2ak, B., 581 
Zaumeycr, W, J., 265-272 
Zea mays, 545 
Zelcny,   Lawrence,  44^-447 
Zigania aquatica, 89 
Zinnia, 271, 548; seed production, 
^ ,    217; seed treatment, 279 
Zinnia elegans, 548 
Zobel, B. J., 228 
Zygote, 69, 578 
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